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AUTHORS' PREFACE. 



This course of instruction presents, not Form Study alone, not Draw- 
ing alone, but Form Study and Drawing as complementing each other, 
and as together furnishing a means of mental development second to no 
other study. Both are indispensable in the education of every child, as 
leading to a knowledge and appreciation of the beautiful, which should 
have its ultimate outcome in the creation of the beautiful. 

FORM STUDY AND DRAWING IN MENTAL DEVELOPMENT 

Recognizing that the development of the mental powers in their 
natural order, leading to thought, requires not only perception, but also 
expression and creation, the authors have arranged the work of this 
Course so that pupils shall first observe and study the forms of models 
and objects, and shall then express by drawing what they have observed 
in the forms of the models and objects studied. By the presentation of 
models of type forms, supplemented by familiar objects, the senses are 
addressed, the attention is awakened, the powers of observation are in- 
cited, the mind is stirred to action, thought ensues. Drawing is then 
introduced, not simply as a means of training the eye and hand, but as 
a language by which the pupil not only expresses but impresses his 
thought. Still further, in the " making " required in the study of the 
models and objects, the ability to use the hands is trained and encouraged, 
the creative faculties are developed, and thus manual training, with all its 
healthful influences, is begun. Pupils going through this Course will not 
only be led, through the cultivation of their observing powers, to take 
a lively interest in the forms of objects around them, but will also be- 
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IV AUTHORS' PREFACE. 

come conscious of the power of expressing their ideas of such forms by 
drawing, whether with regard to their facts as seen in working-drawings, 
to their appearance as seen in pictures, or to their decoration ; at the 
same time, while the eye has been trained to observe, and the hand 
to draw, the mind has been constantly unfolding through perception, 
thought, and expression. 

ART EDUCATION. 

Still further, it is a distinct aim in this Course to lead pupils to an 
appreciation and love of the beautiful as found in Nature and as expressed 
in the art-work of man. What man has done, what he has created, is 
Art. It is the belief of the authors that Art Education, or the study and 
the creation of the beautiful, should be begun with the earliest instruction 
of children ; that while Nature is studied with reference to the facts to be 
observed, there is yet a truth, a beauty of Nature that transcends all par- 
ticular or material manifestations ; and that this truth or beauty is seen 
only when these particular manifestations, as embodied in form and color, 
are observed in their relations to the plan, the harmony, the unity, that 
exist throughout Nature. 

CREATIVE ABILITY. 

The aim and end of all education is the development of the individual 
creative ability. The aim and end of Art Education is the development 
of creative ability in an artistic direction. It has been the dominating 
purpose of the authors in planning the Prang Course of Art Education to 
so direct the exercises as to lead the pupils to see and to appreciate the 
beautiful in art, and also to secure the development of individual creative 
ability along art lines as a great spiritual factor of vital importance in 
relating public education to the broad, practical, social need of our time. 

To this end, type models of beautiful proportions are provided for 
study ; the selection for study of really beautiful objects, natural and man- 
ufactured, is emphasized and the beauty of such objects is made a special 
subject of study ; while the pupil is also constantly led to make beauty an 
aim in all his art-work. 
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DRAWING IN CONNECTION WITH OTHER STUDIES. 

It is the hope also of the authors that the work in this Course may 
lead teachers and pupils to a free use of Drawing as an aid in other 
studies ; and that through the constant connection of the work as pre- 
sented both in the Manuals and in the Drawing-Books, between type forms 
and objects familiar to all, teachers and pupils may learn to look upon 
Drawing, not as subsisting in and for itself alone, but as a very important 
and ready means of awakening and conveying thought in the other sub- 
jects of the school curriculum. Drawing should be as much at the com- 
mand of every teacher and every pupil as writing and speaking, and should 
be as freely used. 

It is hoped, therefore, that teachers will seek every opportunity to 
carry the drawing out in broad applications in other studies, and will 
encourage pupils to use it as a means of expression generally in their 
school work. 

VALUABLE SUGGESTIONS. 

The authors desire to acknowledge their obligations for valuable sug- 
gestions to Mrs. Hannah J. Carter, The Prang Normal Art Classes ; 
Miss Josephine C. Locke, Supervisor of Drawing, Chicago ; Prof. W. S. 
Goodnough, Supervisor of Drawing, Brooklyn, N.Y. ; Miss Katherine E. 
Shattuck, Normal Class, Art Department, Pratt Institute, Brooklyn, N.Y. ; 
Miss Ada M. Laughlin, State Normal School, Los Angeles, Cal. ; Miss 
Sara A. Fawcett, Supervisor of Drawing, Newark, N.j. ; Mrs. M. E. 
Riley, Supervisor of Drawing, St. Louis, Mo. ; Miss Augusta L. Balch, 
Supervisor of Drawing, Somerville, Mass. ; Miss Helen Fraser, Super- 
visor of Drawing, Columbus, O. ; Miss Myra Jones, Supervisor of Draw- 
ing, Detroit, Mich. ; Miss Stella Skinner, Supervisor of Drawing, New 
Haven, Conn. ; Miss Elisa A. Sargent, The Prang Normal Art Classes ; 
Miss Harriette L. Rice, Supervisor of Drawing, Providence, R.I. 

JOHN S. CLARK. 
MARY DANA HICKS. 
WALTER S. PERRY. 
June I, 1895. 
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PLAN OF THE SERIES. 



This series comprises ten Drawing-Books, accompanied by five Man- 
uals, Parts I.- V., which cover the work of the ten books. Each book 
contains, — 

Regular Drawing Exercises. Optional Pages. 

In connection with this work, preliminary practice is to be given by 
drill exercises, which, while taking but little time, are of great impor- 
tance in producing freedom of movement and skill in execution on the 
part of the pupil. 

"Making," in connection with Form-Study and Drawing, is also of 
great importance. The Prang Pattern Sheets have been prepared to ac- 
company the Drawing-Books of this Course, and are furnished with the 
books. Upon these sheets patterns are printed for the pupils to cut out 
and fold to make familiar forms. In these exercises a beginning is made 
in manual training. The forms thus made are to be used as objects of 
study and as models for drawing. 

NATURE OF THE WORK. 

The work is strictly educational, — it deals with the mind ; through 
the study of concrete objects and artistic examples, thoughts are awak- 
ened, the creative imagination is cultivated, the sense of beauty is de- 
veloped, and the expression of artistic ideas follows. 

The models of type forms used in the first two primary years are 
studied by way of review, and ideas of form thus presented are expressed 
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by drawing. More thoughtful work is now required in drawing, and the 
manner of presenting the work is adapted to the ability of the children 
using each book. Additional models and new objects are taken as the 
work advances. 

The exercises require, — 

Drawing from Models and Objects. From Memory. 

From Dictation. Original Design. 

From well-chosen Copies. Making Models and Objects. 

Throughout the series the work is based upon the study of models, 
familiar objects, and natural forms. From the first, pupils learn to draw 
from objects. As the sense of touch furnishes one of the readiest means 
of ascertaining the form of an object, the lessons are so planned as to 
require handling of the models and objects by the pupils. 

CHARACTER OF LINE IN DRAWING. 

Particular attention is requested to the character of the lines in the 
drawing-books. They are open in texture, like pencil lines. They furnish 
to pupils models of the lines desired from them, — lines showing freedom 
of movement, ready handling, and varying expression. Such lines require 
a soft pencil, — one not harder than an M grade. 

VALUE OF COPYING GOOD EXAMPLES. 

It is desirable in this work not only that pupils should learn to ex- 
press their own ideas of form, light and shade, grouping, etc., but that 
they should learn good methods of expression. They should also learn as 
much as possible of the elements of beauty from the best types of historic 
ornament. To these ends, exercises in copying good examples are made 
a part of the work. 
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INTRODUCTION. 
The Three Subject Divisions of Form Study and Drawing. 

The study of Form and Drawing includes three distinct yet correlated 
subjects : — 

Construction, the science and art of making diagrams or working drawings, 
which give the facts of objects, and from which objects may be constructed. 

Representation, the science and art of delineating or representing objects as 
they appear to the eye. • 

Decoration, the science and art of producing beauty in ornament. 

These subjects require the study of objects and examples, and drawing is 
used as a means of expressing ideas developed by such study. 

It frequently happens that instruction in drawing is confined to one or per- 
haps to two of these subjects. 

Pupils are sometimes given only the study of the facts of form ; such pupils 
become, through this one-sided study, almost insensible to the appearance of 
form, and remain wholly uncultivated in the recognition and appreciation of 
beauty in form and ornament. 

In other cases, pupils are given only the study of the appearance of objects, 
without any foundational knowledge of the facts of form ; they are left com- 
pletely ignorant of the broad uses of drawing in industry, and know nothing of 
the elements of beauty in ornament. 

In still other cases, the instruction in drawing tends wholly to decorative 
design, leaving out of consideration entirely the study of objects either as to 
their facts or as to their appearance. 

Considerable instruction is sometimes given in the principles of these sub- 
jects without making adequate provision for the proper expression of these ideas 
by the pupils. For want of suitable copies in the three subjects, pupils are left 
almost wholly to their own devices with regard to suitable rendering by drawing, 
each subject requiring different treatment. 

Any course of drawing, therefore, which does not give well-balanced and 
closely connected instruction in the three subjects, Construction, Representation, 
Decoration, which does not also lead to the appreciation of beautiful form in 
each of the three subjects, and which does not provide suitable examples of 
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"rendering " as well as of historic ornament, can produce only very imperfect 
and one-sided results. 

In Books I. and II. the exercises were planned with special reference to 
Construction, Representation, and Decoration, although the subjects are not 
mentioned. In Book III. and succeeding books the exercises are designated as 
belonging respectively to Construction, Representation, or Decoration, and the 
exercises in the latter part of each book are devoted to a review of the three 
subjects. The instruction in the Manuals is arranged accordingly. 

Care should be taken to have the nature of these three subjects clearly 
developed in the minds of the pupils ; and frequent opportunity should be taken 
to recall and impress them. Instruction in the three subjects should be as nearly 
parallel as possible ; it would be found a great disadvantage to pursue one of 
them for six months at a time to the exclusion of the other two. 

Plan of the Manuals. 

In preparing the Manual Text for the Drawing-Books of The Prang Com- 
plete Course, the endeavor has been to meet all conditions. 

In many cases where these books will be used, the regular teachers have 
been prepared for the work by training and experience, and the pupils have re- 
ceived instruction in Form Study and Drawing according to the Primary Manual 
called "The Use of Models," and according to the books or method of "The 
Shorter Course." In many other cases, the regular teachers who are called on 
to teach these books have had no opportunity to become acquainted with the 
method or the subject-matter of the work of " The Use of Models," or of " The 
Shorter Course." Again, the children may not have had previous instruction, or 
may have received it only to a very limited extent. 

The text for these Manuals has therefore been prepared with a view to meet- 
ing the needs of both teachers and pupils who have not had previous practice or 
training, as well as of those who have been quite well prepared. The Plan of 
the Series, pages i, 2, and the Introduction, pages 3-17, giving general infor- 
mation concerning the subjects and methods, should be carefully studied by 
the teacher before taking up the specific exercises. Under the head of each 
exercise information needed for that exercise is given, and the special ideas 
to be developed are indicated. Specific directions for drawing are added for the 
teacher's benefit. 
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Method. 



The method of the teacher should always be to lead the pupils to discover 
and to express for themselves all that they can about the form to be studied. 
Thus they will become both receptive and expressive. Each pupil should have 
a model, so that each one can study and discover by touch as welj as by sight. 
If the pupils are beginners in the work, lead them to such observation as will 
enable them to discover and recognize the leading characters of a form or of a 
detail before giving the name. Do not tell the pupils what they can find out ; 
direct their observations, thoughts, and expressions, however, by skilful ques- 
tions and operations. Do not give a question that will lead a pupil to repeat 
what you have said, but give questions that will lead to thought on the part of 
the pupil, and will stimulate to discovery and to expression ; remember also that 
drawing, as well as language, is a means of expression. In many of the draw- 
ing-exercises, it may be desirable to have the expression by drawing precede 
any expression by language. This first drawing may be on practice paper. If 
pupils have been already prepared in the work, treat the earlier exercises in the 
Drawing-Books as review exercises. 

Avoid formalism, and endeavor to bring light and life into the work. Appeal 
to the interest and imagination of the pupils, remembering that the ultimate aim 
is to lead to the appreciation and creation of beauty. 

Review of Models previously studied. 

The characteristics of the different models are given quite fully below, so that all points, sig- 
nification and use of terms, etc., may be quite clear in the mind of the teacher before beginning 
the work of this book. It will be well to have the pupils review previous work in a general way. 
The review with the pupils can be carried on rapidly, if the teacher is thoroughly prepared. 

The models of type forms which have been given for study are the sphere, cube, and cylin- 
der, the hemisphere, square and right-angular triangular prisms, the ellipsoid, ovoid, equilateral 
triangular prism, cone, pyramid, and vase form. 

The Sphere. — The sphere is chosen as the first model for study, because 
it is the simplest and the best known of all type forms. It is smooth and pleas- 
ant to hold and handle, and always feels the same, however you may turn it in 
your hand. Its outline always appears the same ; for however you may turn or 
place the sphere, the outline is always a circle. 
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There are many objects like the sphere in general form that are pleasantly 
familiar to all the pupils. Many fruits — the apple, the orange, the currant, the 
gooseberry, the peach, the cherry, the grape — as well as the playthings most 
preferred by children as well as by those of larger growth — marbles, croquet 
balls, balls for bowling, footballs, tennis balls, base balls — are spherical or 
spheroidal. 






The Cube. — The second model taken is the cube, because it is the most 
simple type form next to the sphere. It is also the type which in form is the 
most like and the most unlike the sphere, with which it should be compared. All 
knowledge is based upon comparison. 

The cube is like the sphere in that it measures alike from top to bottom, 
from left to right, and from back to front. But the cube also differs from the 
sphere. The sphere is round, and is therefore pleasant to hold ; the cube has 
edges and corners, and therefore, when grasped, will cut and prick the hand. 
The outside, or surface of the sphere, is unbroken by an edge ; the surface, 
therefore, has but one part. The surface of the cube is broken by edges, and 
thus divided into six parts. A surface, or part of a surface, unbroken by an 
edge is called a face ; the sphere has one face, the cube has six faces. The 
shape of the outline of the sphere is like the outline of a circle ; the shape of 
each face of the cube is square. We speak of the form of an object as includ- 
ing three dimensions, of shape as including two dimensions. It is necessary that 
the teacher be very careful in the use of these two words. 

The sphere seems the symbol of motion ; the cube, on the contrary, repre- 
sents rest, as it stands so firmly, and does not, like the sphere, move at a very 
light touch. The faces are all alike, and it can stand on any face. Therefore 
cubes can be placed side by side, or built up so as to match and form a regular 
structure. Hence we find this form among the building-blocks of children. 

As the cube is so compact and so regular, it is a favorite form in many ways. 
Lumps of sugar, caramels, etc., are like cubes in form ; many boxes, baskets. 
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hat-trunks, are like cubes ; kitchen stoves frequently have this general form ; cubic 
inkstands and mantel clocks are also found. 

The sphere has but one face, and this face is equally round in every direc- 
tion. It is called a round or spheric face. The surface of the cube is divided 
into six faces, — the front face, the back face, the left face, the right face, the 
top face, the bottom face. These faces are all perfectly flat, such as would be 
made by a carpenter's plane. Such faces are called 
plane faces. The name of the kind of face, plane, and 
the name of the carpenter's tool, plane, are both taken 
from the same Latin word, planus, meaning flat. 

In whatever position the sphere is held, but one 
half of it can be seen. How much of the cube can be 
seen depends upon its position in relation to the eye. 

It can be held so that one, two, or three faces may be seen. If held at arm's 
length, directly opposite the eyes, with a face towards you, but one face is 
visible. Raise or lower the cube a little, and two faces are visible. If the cube 
is held opposite the eyes with an edge towards you, two faces are visible ; if 
raised or lowered while in this position, three faces are visible. When the cube 
is held so that the front face can be seen squarely, the cube is said to be facing ; 
otherwise it is said to be turned. 

The visible portion of the sphere always appears, in outline, round like a 
circle. The visible faces of the cube do not always appear square. When more 
than one face is visible, they appear somewhat modified in shape. When placed 
so that but one face is visible, that face appears square. 

The six faces of the cube are all square and equal in size. Its twelve 
edges are straight and equal in length. When the cube is placed upon a per- 
fectly level surface it has four upright or vertical faces, and two level or horizontal 
faces. The edges forming the sides of the vertical faces are vertical edges ; 
those bounding the horizontal faces are horizontal edges. Hence, when in this 
position, the cube has four vertical edges and eight horizontal edges. The ver- 
tical edges extend directly up and down. The horizontal edges extend from 
back to front or from left to right. Note this, as the mistake is frequently made 
of supposing that horizontal edges extend only from left to right. All level edges 
are horizontal edges. 

The following re'sume' will bring before the teacher the points of resemblance 
and difference between the sphere and the cube : — 
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Sphere and Cube Compared. 



Type form. 

Nature. 

Outside or surface. 

Kind of surface. 

Parts of surface, or faces. 
Shape of faces. 
Part visible. 



Sphere. 

Ready to move. 

No edges, no corners. 

Round. 

One face. 

In outline like a circle. 

Half of its face. 



Cube. 



Ready to stand. 

Edges and corners. 

Broken by edges, but wholly 
plane. 

Six faces. 

Square. 

One, two, or three faces, accord- 
ing to position. 



Corners. — The cube has been considered above as a whole, and as to its 
surface, faces, and edges. A little thought should now be given to its corners. 
There are three kinds of corners, — solid corners, formed by the meeting of 
three or more faces (a solid corner formed by the meeting of three faces is 
called a triface corner); biface corners, formed by the meeting of two faces; 
and face corners, formed by the meeting of two edges. All of these are found 
in the cube. The triface and the biface corners may be also either outside or 
inside corners. The cube has only outside corners. A room or a box has 
inside corners. 

At this time face corners only will be considered. The face of the cube 
naturally presents itself first, as having been already studied. Any face of the 
cube is a square. For the purposes of convenient study, cut a square of paper. 
The square has four equal square edges and four corners, which are formed by 
the meeting of the four edges. The corners are all alike. In order to find out 
most quickly how to describe these corners, it will be necessary to contrast them 
with other corners. These can readily be produced by folding. 

Folding is a kind of manual training. All work in manual training should 
be done with great care and accuracy. To insure accuracy, folding should 
always be done on the plane face of some object ; never in the air. Lay the 
paper square on the desk with a corner toward you. Fold the nearest corner 
over to the furthest corner and crease. There is now one square corner and two 
different corners. Unfold the square. Turn the square to the right, so that the 
next corner will be toward you. Fold the nearest corner over to the furthest 
corner and crease. Unfold. Turn the paper to the right, so that an edge will 
be toward you. Fold the nearer edge to the further edge and crease. Fold 
from the corner to the middle, as shown in the illustration on the next page. 
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There are now three different kinds of corners, because the edges differ in their 
relative directions. The edges forming the two left corners meet squarely like 
the corners of a square, and they are therefore called square corners ; 
the edges forming the upper right corner incline more toward each 
other, and meet more sharply, and therefore it is called a sharp cor- 
ner ; the edges forming the lower right corner incline more away 
from each other and meet less sharply, and therefore it is called a blunt corner. 
Many corners of each kind can be found in every schoolroom. Corners, then, 
may be classified as square, sharp, or blunt, according to the relative inclination 
of the edges or faces which make them. . This relative inclination is measured 
by angles. 

Angles. — An angle is the difference in direction of two or more faces, 
edges, or lines ; it is therefore used as the measure of a corner. The angle 
made by the edges of a square corner is called a right angle ; the angle made 
by the edges of a sharp corner is called an acute angle ; and the angle made by 
the edges of a blunt corner is called an obtuse angle. In the corners of the 
folded square you find two right angles, one acute angle, and one obtuse angle. 
In every corner there is an angle, but there may be angles without corners. A 
corner is made by the meeting of two or more edges or lines. As an angle 
means the difference in direction of faces, edges, or lines, an angle is made 
whether the edges or lines meet or do not meet. Angles are estimated by the 
number of degrees of a circle which they contain. Any whole circle has 360 
degrees A degree always means the three hundred and sixtieth part of the 
circle, and so designates a less or greater absolute distance, according to the 
size of the circle. Thus a degree of the distance around the earth is about 
69 \ miles; while a degree of the distance around an orange, or a pencil, is only 
the fraction of an inch. But the angle is always the same, no matter what the 
size of the circle may be. 

The number 360 was fixed upon to designate the degrees into which a circle 
should be divided, because, being the common multiple of so many numbers, but 
few fractions occur when it is used in making actual calculations ; thus, 2, 3, 4, 5, 
6, 8, 9, 10, 12, 15, 18, 20, etc., will divide 360 without a remainder. 

The ppening of a right angle is equal to one-fourth of any circle. To illus- 
trate : From 0, as a centre, strike two circles. Draw two straight lines, a b and 
e d, perpendicular to each other. The two intersecting straight lines, which 
make four right angles, will divide each circle into four equal parts. Thus 
the opening of a right angle is equal to one-fourth of a circle, large or small, 
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and equals ninety degrees, indicated thus, 90 . While the size of a right angle 
is always the same, the size of an acute or an obtuse angle is always indefinite. 
If we wish to give the exact size of any angle except a right angle, it must be 
done in degrees. An acute angle is any angle less than 90 . The angle formed 

by the lines e and 6, being one third of a right angle, is 
an acute angle of 30 (thirty degrees). An obtuse angle 
is any angle larger than 90 , but less than 180 . The angle 
formed by the lines a and o e, being equal to one right 
angle and two-thirds of another, is an angle of 150 . 

The Hemisphere. — The hemisphere — another type 
form — is readily developed from the sphere by bisecting 
it. A hemisphere is half of a sphere. It should be studied 
by comparing it with the sphere and cube. The sphere 
has one face, the hemisphere has two faces. The hemisphere will stand on 
either face, will slide on one face, will rock on one face, but it will not roll. 
One face is similar to the face of the sphere, but because it is not completely 
round, it is called rounding, not round. The other face of the hemisphere is like 
the faces of the cube, plane. The shape of the plane face of the hemisphere is 
a circle. 

The sphere has no edges ; the cube has twelve edges. The hemisphere has 
one edge. The edges of the cube are straight ; the edge of the hemisphere is curved. 
The form of the hemisphere is naturally more often seen in divided objects 
than elsewhere, — half fruits of various kinds ; but it is also met in many manu- 
factured objects ; dishes, bowls, kettles, ladles, are frequently like a hemisphere 
in general outline ; also buttons, caps, lamp-shades. It is important that the 
children should be led to find the form studied in objects around them, because, 
on the one hand, the resemblance serves to interest them in the type form itself 
and to fix it in their minds; and, on the other hand, it tends to make their 
knowledge of form real and vital, as being a component part of all their 
surroundings. 

The Cylinder. — The cylinder — another simple and a very familiar form 
— appropriately follows, as it is somewhat like the sphere and somewhat like the 
cube. It is called by Froebel the " mediation " between the sphere and the cube. 
The sphere will stand and will roll. The cube will stand and will slide. The 
cylinder will roll and will stand and will slide. Its surface has three parts or 
faces ; two of the faces are plane faces. The other face is curved, as it is round 
one way and straight one way. 
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The nature of both the sphere and the cube requires that they shall measure 
equally from back to front, from left to right, from top to bottom. The cylinder, 
however, is not so restricted. Its height or length may be of any proportion to 
its width. Thus a wire, an unsharpened lead-pencil, a rolling-pin, a street-roller, 
a collar-box, a coin, are all cylinders, although of such different proportions. 
They all have three faces, — two plane, one curved. As the form of the cylinder 
allows of so great a variety of proportions, a simple yet pleasing proportion was 
chosen for the cylinder in The Prang Sets of models. This element of proportion 
(which is, in art, the pleasing relation of unequal parts) adds much to the beauty 
of the cylinder. Beauty should always be considered in the preparation or 
selectiomof materials for Form Study. 

In Nature, the trunks of trees, the limbs between the offshoot of one branch 
and that of another, the branches between the twigs, the twigs between the nodes, 
are somewhat like a cylinder. A node is the point on a stem where a leaf starts. 
The cylinder is a favorite form in many ways. Handles are many times cylin- 
dric, as a cylinder can be so comfortably grasped and held ; from the handle 
of a baby's rattle to the handle of a crowbar, the cylinder occurs. Penholders 
and pencils are like cylinders. A hollow cylinder is also a favorite form for 
many receptacles. Music-rolls, travelling-rolls, needle-books, etc., are found in 
the form of a cylinder. Cans of various sorts are cylindric. Napkin-rings, 
umbrella-stands, pails, cups, etc., are like a cylinder. Boilers, gasometers, cis- 
terns, are like a cylinder. The form of all binding material is generally of the 
form of a cylinder, as wire, string, cord, rope. Conduits are generally of the 
form of a cylinder, as water, gas, and steam pipes. 

A Prism. — A prism is a solid having two equal faces parallel to each 
other, called bases, including between them as many square or oblong faces as 
the bases have sides. A prism is named from the shape of the two equal faces 
or bases. These faces are called bases because the prism rests upon one of 
them when in its normal or vertical position. 

The Square Prism. — The square prism is a solid having six plane faces, 
two of them being equal square faces parallel to each other ; its four other faces 
being equal and its opposite faces parallel. It is called a square prism from its 
two equal square faces or bases. When the term square prism is used, it is 
generally taken to mean a solid which is higher than wide ; but a cube (in which 
the height equals the width) is also a square prism ; and a square plinth (in 
which the height is less than the width) is a square prism. All these have two 
equal square faces parallel to each other and four other equal faces, the opposite 
faces being parallel. 
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The square prism is a very regular model. Like the cylinder, it has always 
two of its dimensions equal, and the third variable. Place the cylinder and the 
square prism upright. You will see that the cylinder measures the same from 
back to front as from left to right. It is the same with the square prism. 

The proportions of the sphere, cube, and hemisphere can never vary. The 
sphere and cube must each, by their form-nature, have their three dimensions 
equal. The hemisphere must always be in the proportion of 1 to 2. All type 
forms except the sphere, cube, and hemisphere may vary in proportion and yet 
keep their form characteristic. In planning the Prang models, it was thought 
best to have, as far as possible, a simple, pleasing, definite proportion between 
width and height throughout the models of type forms. The proportion deter- 
mined for use was 1 to 2. The models of the cylinder and the square prism are 
therefore in the proportion of 1 to 2. It would be a mistake, however, to con- 
clude that cylinders and square prisms must be always in this proportion. 

But while the two models agree in having two of their dimensions equal 
and the third variable, they differ in the number and shape of faces or of parts 
of faces visible. The cylinder has three faces, — two plane and one curved ; 
the square prism has six faces, — two square and four oblong. 

The stems of some plants are somewhat like square prisms, but the form of 
a square prism is not common in Nature. Boxes and trunks are generally like a 
square prism, as its form is so well adapted to packing. The square prism is 
the form often chosen for horizontal and vertical supports, as the long plane face 
affords so good a resting-place for other timbers. Cars, omnibuses, and other 
vehicles frequently have the form of a square prism. 

Right-Angled Triangular Prism. — If the vertical square prism is bi- 
sected vertically through the diagonal of its top face, two new prisms result, 

having right-angled triangular bases (see p. 36, 

Fig. 6) ; they are therefore called right-angled 

triangular prisms. This name is long, and it 

may be abbreviated to right-angled tri. prism, 

but it will not do to call it a right tri. prism. 

A right prism is any prism that has its axis 

perpendicular to its bases (Fig. 1) ; it is called a 

right tri. prism to distinguish it from a prism 

Fig. x. having its axis oblique to its bases (Fig. 2.) Fig. a. 

The name right tri. prism means, therefore, simply a triangular prism whose 

axis is perpendicular to its bases, and it does not imply that its bases are right- 
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angled triangles. The prisms studied in these early exercises are all right 
prisms. An application of the right-angled triangular prism is frequently 
observed in roofs. 

Equilateral Triangular Prism. — There are also other triangular prisms, 
named according to their bases. The equilateral triangular prism (equi. tri- 
prism) is named from its bases, which are equilateral 
triangles. It has five faces, two triangular and three 
oblong faces. It is here illustrated, placed on the 
square prism, with which it should be compared. 

The form of the equilateral triangular prism, as 
well as of the isosceles and right-angled triangular 
prisms, is found among prisms used for the decomposi- 
tion of iight. It is also found in shelters of various 
kinds. 

The Ellipsoid. — This is a model somewhat like the sphere, and it should 
be studied by contrast with the sphere. They are both pleasant to hold. The 
surface of each is unbroken by an edge, therefore each 
solid has but one face. The sphere, however, measures 
alike from top to bottom, from left to right, and from 
back to front; the ellipsoid held vertically measures the 
same from left to right and from back to front, but its 
height is greater than its width. 

The sphere is beautiful in its perfect roundness, but in the ellipsoid we find 
another element, that of proportion. It is longer than it is wide, consequently 
its surface differs from that of a sphere. The surface of a sphere is round j that 
of an ellipsoid is called rounding. Try to roll the ellipsoid ; you will find that 
while it will roll easily back and forth if placed horizontally, if you wish to 
change its course, you must turn it a little. If you place it in a vertical position 
on the table, and give it a little impetus, it will roll spasmodically. 

We find that many things which are pleasant to eat and pleasant to see 
have this form, — fruits, as lemons, plums, barberries, gooseberries, Malaga 
grapes, etc. ; the garden seed-holders, as cucumbers, watermelons, muskmelons, 
etc. ; nuts, as pecan nuts, English walnuts, butternuts, etc. The cocoons of 
insects have this form. 

The Ovoid. — This form must be studied in contrast with the ellipsoid. 
The sphere is pleasant to hold in the hand, but pleasanter still to roll in any 
direction ; the ellipsoid can be grasped with pleasure by the hand, and it rolls 
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back and forth, but a little unsteadily; but the ovoid nestles with comfort 

in the hand as if recognizing its home, and in rolling, it describes a circle 

as if completing the circuit of life. 

The surface of the ovoid is unbroken by an edge ; 
therefore, like the sphere and the ellipsoid, it has but one 
face, only half of which can be seen at one time. These 
three models differ, however, as to their axes ; the sphere 
has any number of axes, the ellipsoid (vertical) has one 
vertical axis, and any number of horizontal axes ; the 
ovoid has but one axis. 

But the element of proportion seen in the ellip- 
soid assumes a higher character in the ovoid. Hold the ellipsoid in a verti- 
cal position, the proportion lies between the height and the width. In the 
ovoid, the proportion lies not only between the height and the width, but also 
between the parts above and below the greatest width. The ovoid, when in 
its normal position, has its axis vertical, and its greatest width nearer the upper 
than the lower end of the axis. The upper part of the ovoid resembles a 
sphere and the lower part resembles the ellipsoid. 

The ovoid is found in a great number of natural forms, — in buds of 
flowers, in hops ; in fruit, as plums, pears, strawberries, figs, pineapples (and 
these, you notice, are of most delicious flavor) ; in vegetables, as egg-plant ; in 
nuts, as acorns, hazel-nuts, etc. ; in seed-vessels, as the poppy, the rose-hip, etc. ; 
in the bodies of animals ; in the bodies of birds as well as in their eggs ; in the 
bodies of insects ; in the human head. In manufactured objects, there are jars 
and vases of infinite variety based on the ovoid. 

The Cone. — The cone resembles the cylinder in diameter and in altitude, 
and the top and bottom views of both solids 
<when vertical) are circular in outline. But 
the top view of the cone differs from the top 
view of the cylinder because the vertex of the 
cone must be expressed. This is shown by 
a point in the centre of the circle. The front 
view of the cone is an isosceles triangle. The 
cone resembles the ovoid in action. 

The cone is frequently found in nature, — in volcanoes, in mountain-peaks ; 
in many roots, seed-vessels, etc. ; in leaf and flower buds. Animals and uncivil- 
ized peoples build in the form of the cone. Some birds build conical nests. 
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The early lake dwellers made conical roofs to their curious houses, and men of 
to-day combine the cylinder and cone in buildings and in towers. Many shells 
— the shelter provided by Nature for some of her humblest children — resem- 
ble the cone. 

The " horn," so often mentioned in the Bible, the " horn of plenty," or cor- 
nucopia, and the bon-bon receptacle of to-day, all resemble the cone. The cone 
has two faces, one plane and one curved. The plane face is circular, like the 
ends of the cylinder, and is called the base of the cone, being the part upon 
which it rests when the model is in a normal position. The curved face tapers 
to a point called the vertex. The axis of a cone is a straight line passing from 
the vertex to the centre of the base. In a right cone the axis is perpendicular to 
the base ; in an oblique cone, the axis is oblique to the base. The cone varies 
in proportion as the relative heights of the axis and the diameter of the base 
change. They may be equal ; the axis may be less than the diameter of the 
base ; or the diameter may be less than the axis. Cones of the most pleasing 
proportion are those in which the latter conditions prevail. The wooden 
model is in the proportion of a to i. The cone is a beautiful form ; the 
curves resulting from its sections are the most beautiful and subtile of regular 
curves. 

Square Pyramid. — The square pyramid resembles the square prism in 
altitude, diameter of base, and action. The 
shape of the top and bottom views of both 
solids, when vertical, is a square. The top view 
of the . square pyramid, however, shows the 
oblique edges of the model, and is a square with 
its diagonals. In mass, the square pyramid re- 
sembles the cone. 

This solid appears in nature in crystals, and 
occasionally in flower buds, in the bud of the 

fringed gentian, for example. Civilized and partly civilized man has utilized this 
form in tombs, in towers, and in the roofs of houses and cupolas. The Great 
Pyramids of Egypt are the most remarkable examples of this kind of architec- 
ture that can be found. The square pyramid has five plane faces. Its base is 
square ; the other four faces are triangular. The triangular faces meet at a point 
called the vertex. The proportion of the model may vary, as does that of the 
cone. The same facts are true also of the position of its axis and vertex. The 
square pyramid has eight straight edges. When the square pyramid is in a 
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normal position, resting on its base, four of these are horizontal and four are 

oblique. 

Hexagonal Prism. — The hexagonal prism is related to all prisms, but is 
most closely related to the equi- 
lateral triangular prism of which 
it is a multiplicative. It is found 
in nature in fossil formations, in 
mineral and snow crystals, in plant 
forms, and in the cells of the bee. 
Many flowers show a hexagonal 
plan in blossom and in seed- 

. vessel. 

The hexagonal prism and 
pyramid often occur in architec- 
ture. The half-hexagonal bay is 
a favorite form in window con- 
struction. 
Plane Figures. — The plane figures derived from the study of these solids 

(see page 5) are the circle, semicircle, square, oblong, right-angled triangle, 

equilateral triangle, isosceles triangle, ellipse, oval, hexagon. The shapes of 

these figures are found frequently in the faces of objects. 




Illustrations are given here (for the teacher's use) of the three kinds of tri- 
angles named from the relative length of their sides : Fig. 1, an equilateral trian- 
gle, the three sides being equal ; Fig. 2, an isosceles triangle, having two equal 
sides, named from two Greek words, meaning equal legs; Fig. 3, a scalene trian- 
gle, having no two of its sides equal. 

Isosceles triangles, like cones, may vary in their proportions. They may be 
higher than wide, as high as wide, and wider than they are high. They may 
be acute-angled (Fig. 4), right-angled (Fig. 5), obtuse-angled (Fig. 6), (page 17). 

In the study of all these figures as to shape and proportion, many details, 
such as diameter, diagonal, axis of symmetry, and altitude are discovered. 
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During this study, other figures, as rhombus, rhomboid, trapezium, trapezoid, 
and pentagon, may be brought out. 






Fig. 4- 



Fig- 5- 



Fig. 6. 



The glossary, at the end of this Manual, gives illustrations and descriptions 
of all these figures. 
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In acquiring a knowledge of Form, there are three stages: Perception, 
Thought, Expression. Observation of Form requires both Perception and 
Thought. Expression of Form must of necessity be preceded by Observation. 
These general directions will therefore be classed under the two heads : Observa- 
tion of Form, and Expression of Form. 

OBSERVATION OF FORM. 

MODELS AND OBJECTS. 

. The term form will be used in this Manual as including three dimensions, while 
figure or shape will be used as referring to only two dimensions. Both form and shape 
should be observed first in concrete objects. Hence the exercises in this series of 
books are based on the use of models and objects. The models are of the simple type 
forms, and are in both teacher's and pupils- sizes. 

For the complete list, see description at the end of the book. 1 The objects chosen 
are based on type forms, and are such as can be procured with very little trouble. 

Every drawing exercise should begin with observation of the models or objects by 
the pupils, this observation to be afterwards expressed, sometimes by drawing before 
language, sometimes by language before drawing. 

Technical terms, which must be given by the teacher, should always follow, not 
precede, the observation of the form or figure to which the term applies. 



1 Where it is practicable, it will be of great advantage to have the pupils well supplied with models, 
so that each pupil may observe the model for himself with the hand by handling, placing, moving, etc., 
as well as with the eye. 
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JUDGMENT OF SIZE AND PROPORTION. 

The ability to judge correctly of size and proportion is of great importance, and 
should be carefully cultivated throughout all form study. An inch (generally expressed 
i") should be made the standard at first, later a foot (generally expressed i' o") may be 
introduced, and dimensions may be given in feet and inches. The teacher should in 
some way introduce into every exercise, whether from an object or from a copy, ques- 
tions leading to judgment of definite length in inches, and also to judgment of the 
proportion of models, objects, and figures, by the consideration of the relative length 
of edges, of diameters, of profiles, and of lines. 

DEVELOPMENT OP IMAGINATION. 

♦ 

The value of the imagination in all conditions of life is too often forgotten. The 
teacher should have in mind constantly the development of the imagination. In study- 
ing a model, thought should be led from the model to its mental image, from that to its 
likeness in common objects, thence on to the possible action and uses of the model. 
Then in expressing the thought about the model by drawing, the imagination will again 
come in play and inspire not only the simple drawing of the model, but also the 
consideration of its various actions and modifications. Such imaginative work should 
be encouraged, but it should also be controlled. 

EXPRESSION OF FORM. 

VALUE AND METHOD. 

Expression of form is doubly valuable, — on the one hand to the pupil, as a means 
of completing the study of the form ; on the other hand to the teacher, as showing to 
what degree the pupil has received the idea of a form. There are three ways by which 
ideas of form can be expressed : by Making, by Drawing, by Language. 

MAKING. 

Pupils can express their ideas of the form of a model or object most completely by 
making the model or object ; therefore, throughout this series, frequent exercises are 
given in making objects as a part of the regular work. Modelling in clay is an admira- 
ble means of expression, and is not difficult as a class exercise. Directions for the 
management of clay can be found in " The Use of Models," and in the Primary Man- 
uals, Parts I. and II., published by The Prang Educational Company. Teachers 
should encourage pupils in making simple objects in clay, paper, cloth, cardboard, 
wood, etc. 
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CUTTING. 



This exercise has been successfully introduced into many schools. Its object is, 
that pupils may learn to observe figures, not lines ; that they may learn by doing ; to 
give skill in using something besides a pencil ; when colored paper is used, to aid in the 
study of color ; to open new lines of thought ; to create interest, — in short, more fully 
to educate the child. In some of the exercises it is directed that figures or designs cut 
from paper be pasted upon the page of the Drawing- Book. This gives variety to the 
work. To carry it out, the teacher has simply to pass about the room with a mucilage- 
brush, and touch each book in one place, near the centre of the space the figure or 
design is to occupy; the pupil will then lay the design upon the page and press it 
down. In no case should a design or a piece of paper be pasted all over the back. 

DRAWING.. 

Training in position, pencil-holding, movement, and drawing, as indicated in the 
following directions, must be systematically pursued. 

Freedom of Movement. — The importance of freedom of movement in drawing 
cannot be overestimated. It produces lightness of touch, quickness in execution, begets 
confidence in one's ability to draw, and when acquired by a class of pupils, materially 
lessens the work of the teacher. Experience among thousands of pupils shows conclu- 
sively that too much stress cannot be laid on the necessity for the early development of 
freedom of movement. The ability to illustrate rapidly and easily a thought awakened 
in the mind cannot be attained without it. 

A set of drawing-books, finished as draughtsmen would finish them, rarely indicates 
the best teaching. It is of far more importance that the child should have opportunity 
to work first for freedom of movement rather than for straightness of line. 

Position. — The children should sit on the left half of the seat facing the desk. 
They should sit erect, feet flat on the floor, the eyes never nearer the paper than is 
necessary for a clear view of the lines. They should not bend forward unnecessarily, 
and should learn to work at a distance. 

Book. — The book should be directly in front of the pupil, pushed back on the 
desk, the long edges parallel to the long edges of the desk. Never turn the Book. 
To guard against undue rubbing or offsetting of the lines, and also to protect the page 
from any moisture of the hand, pupils should use a piece of cotton cloth the size of the 
page. While neatness in work should always be insisted on, bold freehand work 
should never be sacrificed for immaculate pages in the books. 

Pencil. — The pencil should be of medium grade (The Prang School Pencil M 
or SM may be used) for freehand work. It should be sharpened to a round but quite 
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blunt point, and used for drawing only. When the pencil is worn away it should be 
lengthened by a penciUiolder. Short pencils should not be used. 

The pencil should be held lightly three or four inches from the point, so that 
it will have the support of the middle finger and be held by 
the thumb and forefinger. Pencil-holding should be prac- 
tised by itself before beginning to draw. 

Pencil holding. — The pencil should always be held at 

right angles to the line to be drawn, when drawing straight 

lines, and at an angle of about 30 to the paper. 

Drawing. — Vertical lines should be drawn from top to bottom ; horizontal lines 
from left to right ; oblique lines, as a rule, from top to bottom. 






Fig. x. 



Fig. a. 



Fig. 3. 



Fig. 4- 



Lines at the left and top should be drawn first, as a rule, though all parallel lines 
should be drawn in succession when practicable. 

Circles and vertical ellipses should be drawn from the lower end of the imaginary 
vertical diameter, holding the pencil from left to right all the time. In drawing hori- 





Fig. 5. 



Fig. 6. 



zontal ellipses the pencil should be held as for a horizontal line. Circles, ellipses, and 
ovals should be sketched with one sweep of the pencil. 



Lines should be drawn continuously, without stopping or retracing. 

All curved lines, no matter how short, should be practised over the printed copy 
before drawing. 
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Erasing. — All figures should be sketched with free movement without the use of 
the eraser. It will be found well to have pupils erase together as a class, and lay aside 
the eraser when lining-in. 

Blackboard. — Every opportunity possible for blackboard work should be given to 
the pupils. 

DRILL EXERCISES. 

Practice Paper. — It is desirable that pupils should have some practice in move- 
ment and drawing before beginning work in the Drawing-Book. For this purpose, use 
sheets of manila practice paper, six by nine inches. 1 This paper will be found useful 
for practice previous to many of the exercises throughout the Drawing-Book, as well as 
for folding. The sheets should be used on both sides for drawing. Provisions should 
be made for from twenty-five to thirty sheets for each pupil for use with one Drawing- 
Book. 

Drill Exercises Necessary. — In order to draw well, two things are necessary, — a 
knowledge of the thing to be drawn, and skill of hand to draw. Study, then, not only 
the object to be drawn, but endeavor also to attain skill of hand through repeated 
practice. 

It is not enough that the mind wills the hand ; the muscles must be trained to 
obey. Hence throughout this series frequent drill exercises are given to afford practice 
for proper pencil-holding, free movement, and ready drawing. The teacher should seek 
to become ready in drawing, and should carry out the exercises given to the pupils. 

The first exercises chosen are simply in movement directly from top to bottom, 
from left to right, and also round and round. The first steps preparatory to these 
exercises are very simple ; but they are essential to success, and should therefore be 
practised with great faithfulness. 

Books and Pencils. — The name of the owner should be carefully written upon each 
Drawing-Book before the time of the lesson. The books should be placed in piles ar- 
ranged according to the rows of pupils, to be ready for distribution when desired. The 
pencils should be sharpened to a blunt point, so that a soft line may be obtained. If 
the pencils have sharp points, they will make thin, hard, wiry lines, instead of the 
broader, soft, gray lines, which are so much more pleasing. 

Pencil-holding. — If pupils do not hold the pencil well, give an exercise in pencil- 
holding. Let a monitor for each row place a pencil in the groove of each desk in the 
row, taking care to have each j>encil point toward the left. Then give exercises as 
follows in taking up the pencil and in holding it properly : Hold up the left hand ; take 

l The paper is put up in packages of one hundred sheets, and may be obtained of booksellers and of 
The Prang Educational Company. 
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your pencil near the point with the thumb and first two fingers of the left hand ; place 
the pencil between the thumb and first two fingers of the right hand, letting these 
grasp the pencil lightly near the middle. Thus the pencil 
will be quickly placed in the hand, and long pencil-hold- 
ing will be insured. It will be well to have pupils lay down 
and take up their pencils together three or four times, so that 
the manner of doing may be well understood. - 

Movement for Straight Lines. — Free work both in movement and in drawing is of 
the greatest importance ; for drawing, to be valuable, must be free and ready. 

If pupils do not draw freely, give movement exercises. Give practice in move- 
ment with the pencil from back to front on the desk, and see that each pupil holds the 
pencil at an angle of about 30 to the desk, and pointing directly to the left (see Fig. 
*» page 21); the same for movement from left to right, the pencil at an angle of about 
30 , and pointing toward the back of the desk (see Fig. 2, page 21); and from corner 









to corner (see Figs. 3 and 4, page 21). To keep the children together for movement, 
count as follows : One, back ; two, back ; three, back. Endeavor to make the whole 
movement continuous, unbroken ; therefore count in even time. 

The illustrations above show drawing at the board, with the crayon held properly 
with relation to the line to be drawn. 

Practice. — The practice paper may now be distributed, and the paper placed in 
front of the pupil, with long edges from left to right. Each pupil may place a point 
that shall be an inch from the upper edge and an inch from the left edge. Beginning 
an inch to the right of this point, lines an inch apart, and ending an inch from the lower 
edge, may be drawn down the paper at the count of the teacher, movement being practised 
first. When counting for movement for straight lines and drawing combined, count as 
follows : One back ; two, back ; three, ready ; draw. The movement may be made as 
many times as seems desirable, — generally not less than two nor more than five times 
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before drawing, — but the word for the last movement back should be ready, that pupils 
may be prepared to draw. If desired by the teacher, the drawing may be continuous 
down and up, or forward and back several times. Beginning an inch below the first 
point, lines an inch apart, and ending an inch from the right edge of the paper, may be 
drawn across the paper at the count of the teacher, movement being practised first. Begin- 
ning at the first point again, aline may be drawn in a similar way to the lower right corner; 
and beginning at the upper right corner, a line may be drawn to the lower left corner. 

Movement for Circles. — Give directions for holding the pencil for movement 
round and round with the pencil pointing toward the left (as if for drawing a vertical 
line), and for practising the movement on the desk (see Fig. 5, page zt). The pencil 
must be held the same throughout the movement. Count, One, 
two, three, four, etc., counting but one for each circular move- 
ment. For the last complete movement before drawing, say 
ready. The counting will then be, One, two, three, ready, 
draw. After practising the movement on the desk, the paper 
may be taken ; pupils may bisect the left edge and trisect the 
upper edge, using the fingers as shown in the illustration, or a 
finger and a pencil. From the points of trisection. verticals may be drawn down the 
paper, and from the point of bisection, a horizontal may be drawn across the paper at 
the count of the teacher. In each space, a circle may be drawn at the count of the 
teacher, special attention being given to pencil-holding and to free movement. If de- 
sired by the teacher, the drawing may be continued round and round several times, 
s of these two exercises are given below. 
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Quality of Line It is desirable that the line in this work should be, as a rule, 

soft and gray, instead of thin, wiry, and black. The texture should be open and trans- 
parent. To secure this, the line should be made with light pressure, using rather a soft 
pencil. There will then be little spaces between the particles of lead which make the 
line, giving it openness and transparency. 

Length of Exercise. — As the purpose of the drill exercises is to give practice in 
free movement and ready drawing, it would be a great mistake to make these e 
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long. No drill exercise should occupy ten minutes, and the best results in the end will 
be reached if not more than five minutes are spent. The children will soon become 
anxious to produce good work in the shortest space of time. 

COLOR. 

The use of color in the study of form will be found of great value. Color exercises 
are therefore suggested for each book. A general statement of principles and methods 
will be found on pages 153—158. A fuller statement of principles and methods, 
together with a regular course of study in color and specific exercises, with many illus- 
trations, will be found in " Suggestions for Instruction in Color." 1 
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Order of Class Work. 

I. Form Study by Pupils. 

II. Position of Book, of Class. 

III. Pencil-Holding. 

IV. Drawing of Construction Lines. — Class Exercise. 

V. Drawing Outlines. — Class or Individual Exercise. 

VI. Use of Eraser. 

VII. Finishing the Drawing. 

Details of Work. 

I. In Construction and in Representation, teachers should lead pupils to 
study models or objects and examples; in Decoration, to study 
arrangement and examples of ornament. 

II. Pupils should place their books with long edges parallel to the front 
of the desk, but pushed well back ; they should take pencils and 
positions for drawing the construction lines, sitting upright. 

III. They should hold their pencils long, and place them at right angles 

to the line to be drawn. 

IV. They should draw all construction lines continuously, without stop- 

ping, and at the word of the teacher ; one line being drawn, all 
lines parallel to that line are next drawn. Light work. No test- 
ing, no erasing. 

V. The outlines desired are then drawn, either as a class exercise, or each 
pupil moving and drawing by himself and correcting with his 
pencil. 

VI. Pencils are then placed on the desk, the eraser is taken for the first 
time and used in erasing superfluous and incorrect lines. 

VII. The eraser having been used, it is put aside and pencils are again 
taken to finish the work. 

There are some exercises in which all these details will not be found appli- 
cable, but they show the general plan to be pursued. 
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Study carefully pages 1-26, noting the Plan of the series, the Nature of the 
work, the Value of copying good examples, the Three subject divisions of form 
study and drawing, the Plan of the Manuals, the Method, the Review of models 
previously studied, the General directions, and the general matter under the 
head of the general subject to be worked out, Construction, Representation, 
or Decoration ; then take up the text for the exercise to be given. 

The text for each exercise contains : — 

1. The name of the exercise. 

2. The model, object, or example to be used. 

3. The object or purpose of the exercise. 

4. General information concerning the special subject of study, and con- 

cerning the methods of work. 

5. Ideas to be developed. 

6. Directions for drawing. 

Prepare for each exercise by first carefully considering each of these points 
in relation to the exercise ; and having become possessed of the general informa- 
tion concerning the special subject of study and method of work, draw the 
exercise quickly on practice paper according to the directions to get the general 
idea, and then more carefully in the desk copy of the drawing-book. The work 
in this desk copy should be such that it may serve as a standard of work. 

Then make the object of the exercise and the ideas to be developed special sub- 
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jects of study, and lay out a general plan of development for the exercise. It 
often happens that the quickness or the special bent of pupils* thought may 
necessitate a change of this plan. Lay out a plan, therefore, which shall be 
elastic, but which shall at the same time always keep the main ends in view. 

The method of development is indicated on page 5. Suggestions for 
pupils' study in accordance with this method are given in some detail in the 
Manuals for the preceding books, showing the ideas of how a given exercise may 
be developed by well-directed observation and questions. The teacher unfamil- 
iar with this method will find help in the Suggestions for Pupils' Study in Man- 
ual, Parts L, II., III. 

There are many passages in the Manuals which are not only helpful to 
teachers, but would be helpful to pupils. Many teachers have found it possible 
to awaken great interest among the pupils by reading aloud to them occasionally 
from the Manual text 
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CONSTRUCTION. 

Facts of Form. 
WorMng-Drawinga. 



SOLIDS : Cylinder, Square Prism, Cone, Square Pyr- 
amid, Hexagonal Prism, Hollow Cylinder, Vase 
Form. 

OBJECTS : Basin, Mallet. 

CONSTRUCTIVE DESIGN : Vase Form. 

MAKING: Hexagonal Prism, Basin. 

INSTRUMENTAL. DRAWING: Introduced. 

GEOMETRIC PROBLEMS. 



REPRESENTATION. 

Appearance of Form. 

Picture-Drawings. 



( CUBE, CONE. 

BOWL, BOOKS, BOXES. 

NATURAL SPRAY OR BRANCH. 

COMPOSITION : Group of Models or Objects. 
v LIGHT AND SHADE : Models, Natural Forms. 



DECORATION. 

Ornamentation of Form. 

Original Design, 



( HISTORIC ORNAMENT : Egyptian. 

NATURAL GROWTH : Spray or Branch. 

DECORATIVE DESIGN : Modification of Units, Sur- 
face Covering. 
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CHAPTER I. 

CONSTRUCTION; 

Or, Drawing as Applied in Conveying Ideas of the Facts of Objects. 

Construction deals with the facts of form, and shows the use which is 
made of the drawing of these facts, in the world of industry. Its impor- 
tance, both educationally and practically, cannot be too strongly emphasized. 

Construction is the science and art of making drawings which give the facts 
of objects and from which objects may be constructed. These are called work- 
ing-drawings, and are necessary to guide the workman in nearly every branch of 
manufacture. Working-drawings include patterns and views. 

In Hooks I. and II. the facts of form of models and objects, as shown in 
various views, are studied as a means of gaining a complete knowledge of type 
forms and as leading to observation of form in general. The study of the facts 
of form is continued in the succeeding books ; and the study is further developed, 
so that pupils may be able to read working-drawings, and to make them from 
objects, and also to make working-drawings of objects not yet constructed. 
Constructive design receives attention, and beauty of form is constantly con- 
sidered. 

A Working-Drawing;. — A working-drawing is a drawing which gives all the facts 
of the form, size, and structure of an object. Its purpose is to show a workman with ac- 
curacy all the facts of an object which is to be made. This object may be one already 
made, or it may exist only in the brain of the inventor or designer. 

A working-drawing of views is, therefore, composed of as many different geometric 
views of an object as are necessary to the complete understanding of the object. 

A geometric view shows but two dimensions of an object. For such a view, the 
object is supposed to be placed not only directly in front of or directly below the eye, 
but as though each individual part was directly in front of or directly below the eye. 

The different views required in a working-drawing are named from the part repre- 
sented in the view ; thus the front view represents the view obtained by looking directly 
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at the front of the object ; the top view represents the view obtained by looking directly 
down upon the object : and so on with the other views. 

It has been agreed by long custom to represent certain things in working-drawings 
by certain kinds of lines ; agreements of this sort have come to be known as " conven- 
tions." The "conventions" of construction to be noted at this time are few. The 
various kinds of lines used are centre lines, working lines, visible lines, invisible lines. 

In lead-pencil drawing, the centre line — that is, the line for placing the views — 

is usually made a short-and-long-dash line , the long dashes being made 

longer than those for " invisible lines." Working lines, by means of which distances 
are transferred from one view to another, are frequently made short-dash lines, but they 
may be made light lines. Working lines, however, are used only in elementary practice. 

All visible edges and outlines — that is, edges and outlines which are actually seen 
in the view to be drawn — are represented by clear, full lines, called "visible lines," per- 
fectly even and uniform, not too strong nor yet too fine. " Invisible lines " representing 
edges or outlines which are known to exist in the object, but which are hidden in the 

particular view which is being drawn, are always made long-dash lines , 

and should be of the same strength as the full lines. By means of these conventions 
the purpose of these various lines is seen at a glance. 

Dimension lines figured show the size of the object. They are limited by arrow 
heads ; they may be either short-dash lines as illustrated on page 35, or they may be 

long fine lines < o' — 6" > broken by the insertion of the figuring 

necessary to show the size. 

In making a working-drawing it is frequently necessary to make the drawing smaller 
than the object. In order to keep the proportions of the object in the drawing, the 
method of " drawing to scale " has been adopted, — that is, using a certain scale for 
making the drawing. If the scale is decided to be \" to i', then for every foot in the 
object, half an inch is laid off on the drawing. The drawing is then marked : Scale 
i"to i' or scale i" = i'. 

It is necessary to multiply the views as the details of the object increase, 
and as the construction becomes more complicated ; but it is not often in simple 
objects that more than three outside views are required. Yet there are six out- 
side views of any rectangular object : top view ; bottom view ; front view, some- 
times called upright view or face view ; back view ; left side, or end view ; right 
side, or end view. In addition to these, there may be as many sectional views 
as are required for a clear understanding of the internal construction and details. 
A sectional view is a representation of an object, which gives two dimensions 
and details of the object, as seen if cut through horizontally, vertically, or 
obliquely, thus showing the construction of the interior. If the object is 
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supposed to be cut through vertically, the sectional view is called a vertical 
section; if horizontally, a horizontal section. In a sectional drawing, the part 
cut through is always indicated by half-tinting at an angle of 45 °. 

Illustrations of working-drawings of simple objects will be found on page 35. 
Fig. 1 shows two views of a hoop ; Fig. 2, two views of a slate ; Fig. 3, three 
views of a square frame, square in section; Fig. 4, three views of a circular 
frame, square in section; Fig. 5, three views of a circular frame, circular in 
section ; Fig. 6, two views of a screw ; Fig. 7, four views of a hollow cylinder, 
closed at the upper end. It will be seen that in Figs. 3, 4, 5, and 7 a sectional 
view is necessary to show the facts of form of the objects. The sectional view 
on CD in Fig. 7 is not needed. It is given simply as an illustration of such a 
view. 

The "conventions" mentioned above — centre lines, visible lines, invisible 
lines — are illustrated in these working-drawings. It will be noticed that these 
drawings give the facts of size as well as of form. Working lines are illustrated 
on page 51. 

' Dimensions. — Clear ideas of dimension are necessary in the subject of 
construction. 

Dimension is extent in any one direction. 

Dimension in only one direction, as of a line, is known as length. 

When there are two dimensions, as of any surface, the two dimensions are 
called length and breadth. 

When there are three dimensions, as of a solid, the longest dimension is 
known as length, the next is known as breadth, and the shortest is known as 
thickness. Thickness, however, always expresses solidity, and is never used to 
express the third dimension of a hollow object. 

The terms just spoken of are applied to solids and objects without reference 
to position. 

Let a solid now be considered with regard to both dimension and position. 
It has three dimensions, as before, but the dimensions now have definite direc- 
tion, — it has one vertical dimension and two horizontal dimensions. The verti- 
cal dimension is known as height ; and the horizontal dimensions are designated 
by width : 1, width from left to right; 2, width from back to front. 

When the vertical dimension is less than the shorter of the horizontal 
dimensions, it is sometimes known as thickness. It is better, however, as a 
general rule, to adhere to the terms height, width from left to right, width from 
back to front, in speaking of objects placed in a definite position. 
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The idea of dimension (extent in any one direction) should be developed in 
the pupils' minds before the word " dimension " is given, and before the different 
designations of dimension are given. 

Pupils may be asked to measure the length of certain lines in the room, 
whether vertical, horizontal, or oblique. Then they may measure faces, — so 
many inches one way, so many inches the other way. Then they may measure 
solids, — so many inches one way, so many inches another way, so many inches 
another way ; thus gaining the idea of measurements in different directions, and 
from that the idea of extension in different directions. Some pupil may be able 
at this point to give the word "dimension," but it is quite possible that the 
teacher may find it necessary to supply the word. 

In a similar way the idea of height, of width from left to right, and of width 
from back to front, as dimensions in different directions, may be developed, and 
probably the pupils can be led to express these by the proper terms. 

Pupils will now be ready to see that in a geometric view but two dimensions 
are represented, and that in order to represent three dimensions of an object two 
geometric views are necessary. 

Views of Solids. — When a solid is simple and regular, the facts of its 
form can be shown in two views — the front view showing height and width from 
left to right, and the top view showing width from left to right and from back to 
front. These views should be placed in the same relation to each other that they 
have in the object ; that is to say, the top view should be placed above the front 
view. The top and front views of thirteen solids are here illustrated. 
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Fig. i. 
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Fig. a. 



Fig. 3- 



Fig. 4. 



Fig. 5. 



Fig. 6. 



The top and front views of the sphere, Fig. 1, the cube, Fig. 2, the cylinder, 
Fig. 3, the hemisphere, Fig. 4, the square prism, Fig. 5, the right-angled trian- 
gular prism, Fig. 6, are seen above. 
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The top and front views of the ellipsoid, Fig. 7, the ovoid, Fig. 8, the equi- 
lateral triangular prism facing, Fig. 9, the same with a long edge toward you, 
Fig. 10, the cone, Fig. 11, the pyramid, Fig. 12, the vase form, Fig. 13, are seen 
below. 
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Fig. 9. 
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It is frequently desirable to have more than two views. In this connection, 
the triangular prisms show some interesting facts, as will be seen by the study of 
their views. Take first the right-angled triangular prism in a vertical position. 
This prism has two right-angled triangular faces, two narrow oblong faces, and a 
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Fig. 14. 



Fig. X5. 



Fig. 16. 



Fig. X7. 



broad oblong face. If it is placed vertically, with one narrow oblong face facing 
you and the other on the left side, its top, front, bottom, and right side views will 
be as in Fig. 14. As in the solid in this position, the vertex of each triangular 
face points away from the front face, so the vertexes of the triangles in the top 
view and in the bottom view point away from the front view. 
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The side view of a solid shows its width directly from back to front, there- 
fore the left and right side views of a solid must be of the same width, and the 
right side view of the prism in this position must be a narrow oblong, no wider 
than the left face, although in looking at the right side view, the broader oblong 
face is in sight. 

If the prism is placed so that one narrow oblong face is at the left and the 
other is at the back, its views will be as in Fig. 15. If it is placed with the broad 
oblong face at the back, its views will be as in Fig. 16. The right side view cannot 
be wider than the width of the solid from back to front, as seen in the top view. 

If the prism is placed with the broad oblong face facing, its views will be as 
in Fig. 17. These views will be readily understood if studied from the solid. 

The study of the equi. tri. prism placed vertically, as in Figs. 9 and 10, page 
37, and also with its long edges horizontal from left to right, Figs. 18, 19, 20, 
would show facts of a similar nature. In Fig. 18 the prism rests on an oblong 
face ; the front view is not as high as the front face would measure, for the front 
view cannot be higher than the end view. The width of the top view, from back 
to front, equals the width of the left end. 
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Fig. 18. 



Pig. 19. 
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Similar facts will be observed in Figs. 19 and 20. In Fig. 19, the prism is 
supposed to rest on a long edge, with a long edge toward you. In Fig. 20, the 
prism is supposed to rest on a long edge, with an oblong face facing you. The 
positions in Figs. 19 and 20 are imaginary positions, as the prism could not rest 
in this way. But the prism may be held in these positions for purposes of study. 
It sometimes happens that in the drawing of details of machinery or building 
construction it is necessary to know how to draw views of certain parts which 
involve similar conditions. These positions also suggest an exercise appealing 
to the imagination without the solid. 

Placing Geometric Views. — There are two methods of placing the 
geometric views of an object — the shop method and the school method. 

According to the shop method, the object is studied with reference to itself 
alone, and the views are placed according to their actual relation to each other. 
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Thus, according to the shop method, the top view is placed above the front view, 
the left view is placed at the left of the front view, the right view is placed at 
the right of the front view, etc. The shop method is adopted in this course of 
instruction, as being better adapted to pupils of the grammar school than Ortho- 
graphic Projection, which is described below, and as being in every way more 
desirable. 

According to the school method, which is according to Descriptive Geome- 
try and Orthographic Projection, 1 the object is studied with reference to im- 
aginary planes; the top view is placed below the front view, the left view is 
placed at the right of the front view, the right view is placed at the • left of the 
front view, thus reversing the actual relations of the various views to each other. 
It is a method of some difficulty, both as to making and as to reading a drawing, 
and is gradually being displaced by the simple shop method. 

Many of the leading technical schools of the country have given up Ortho- 
graphic Projection in constructive drawing, and have adopted the shop method 
as being simpler, clearer, and more direct. 

Manual Training. — Both educators and practical men are now seeking 
the introduction of manual training into regular school work. Such training will, 
however, fall short of the desired result, both educational and practical, unless 
pursued in connection with regular, systematic, thoughtful work in Form Study 
and Drawing, as Form is the basis of all work in manual training. By means of 
pattern sheets, definite exercises in regular sequence, and in immediate connec- 
tion with the Form and Drawing exercises, are provided. Making objects from 
the patterns also furnishes objects for study, as well as opportunity for care and 
skill in manual work. The pattern sheets are provided, so that accurate models 
may be made. Where instruments are provided for children, it will be much 
better for them to lay out and draw their own patterns, instead of using the 
printed patterns. 

Patterns. — A pattern is anything cut or drawn or formed to correspond to 
an object to be made, and serving as a guide for determining its exact shape or 
form and its dimensions. 

A flat pattern of a solid is made by what is called the development of the 
surface of the solid. The surface is, as it were, unfolded and spread out flat, 
thus making a pattern, which, when folded, will show the form of the solid. 

In Book I., the pattern of a cube and of a cubic box, Figs, i and 2, page 40, 
were given. 

1 An explanation of Orthographic Projection will be found in the appendix, page 261. 
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In Book II., the patterns of a square prism and of an envelope, Figs. 3 and 
4, were given. 
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In Book III., the patterns of a cylindric box, a square box, and of an open 
cylinder, Figs. 5, 6 and 7, were given. 
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In Book IV., the patterns of an equi. tri. prism and of a toy house, Figs. 8 
and 9, were given. 
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In Book V., the patterns of a drinking-cup and of the body of a cone, Figs. 
10 and 11, are given. 
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Patterns of the square plinth, Fig. 12, and the square pyramid, Fig. 13, accom- 
pany Book VI. 
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Patterns of the basin, I 
Book VII. 



CONSTRUCTION. [book ¥11. 

14, and the hexagonal prism, Fig. 15, accompany 




As these patterns are of manila cardboard, the models made from them 
preserve their form, and can be used as models and objects in groups. 
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EXERCISE I. — Cylinder, Square Prism, Cone, Square Pyramid.— 

Two Views. 

MODELS : Cylinder, Square Prism, Cone, Square Pyramid. 

OBJECT. — To give a slight review of previous work in construction ; to see and to draw two 
views of familiar models. 

Review. — In beginning work in any subject in a new school year, it is well 
to take a retrospective view to discover one's whereabouts in order to know just 
how to start on the work of the coming year. Moreover, in the vacation period, 
pupils are mainly intent on play and physical enjoyment : they have a complete 
change of scene and occupation ; they come back to their school life invigo- 
rated and refreshed, ready for renewed mental action and work, but a little strange 
at first to their surroundings. A quick review of what they already know brings 
back to them their former associations, and prepares them for a vigorous " for- 
ward march." 

The first exercise, therefore, is a review exercise : the four models taken — 
the cylinder, square prism, cone, and square pyramid — are already familiar to 
the pupils from previous study. The general characteristics of these models 
are given on pages 5-17. After a short time spent upon the presentation of 
these characteristics, to be given mainly by the pupils, and with probably some 
new examples of similar forms produced from vacation experiences, attention 
should be turned especially to the facts of their form as shown in their front 
and top views. See pages 36, 37. 

The cylinder and the square prism have the same front view, an oblong ; 
the cone and square pyramid have the same front view, an isosceles triangle. 
The proportion of the height and width of the four front views is the same, 1 to 2. 

The top views of the four models are alike in one respect, that of having the 
two dimensions the same. It will be remembered that any geometric view shows 
but two dimensions. The top view of the cylinder is a circle ; that of the square 
prism, a square ; that of the cone, a circle with a point in the centre for the ver- 
tex of the cone ; that of the square pyramid, a square with its diagonals, the 
diagonals representing the oblique edges of the pyramid. 

The Drawing- Book page shows a vertical oblong and an isosceles triangle, the 
front views of two of the models presented for study. They are called in the 
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Drawing-Book text the front views of the cylinder and cone. Their top views 
are to be drawn, and then the front and top views of the other two models. 

The figures given would, however, serve equally well for the front views of 
the square prism and the square pyramid. It may give added interest to the 
exercises to let the pupils determine for themselves the models for which these 
front views shall stand, and let them draw the other views accordingly. The 
top views drawn will at once designate the models. 

Spirit of the Work. — The review should be bright and quick ; to this 
end, and to establish the confidence of the pupils in their own powers, those 
things that are well known should be taken first. Encourage comparison and 
imagination. The views of the different models should be brought out by the 
drawings of pupils on the blackboard, and pupils should take up the work in 
the Drawing- Book with a clear understanding of the requirements of the page 
and with the consciousness of definite thoughts to express by their drawings. 

The drawing should be free and ready. A drill exercise on practice paper, 
see page 24, may be desirable to bring into play muscles somewhat unused and 
to promote the free and ready drawing desired. 

To be reviewed. — Form and proportion of models ; geometric views, 
top and front ; placing of views ; pencil holding, free movement, 
and drawing. 

Directions for Drawing. (For a guide to teachers — not to be dictated to pupils.) 
— The printed oblong is the front view of a vertical cylinder. Above it 
draw the top view. Draw a light vertical for a centre line. Obtain the 
width of the top view by movement up from 
the front view. Draw a horizontal nearly 
across the page that will serve as a horizon- 
tal centre line for all the top views. First 
move up, then draw down light verticals. At 
the right draw the front and top views of a 
square prism, using the line given for the 
base line of the front view. The isosceles 
triangle is the front view of a cone. Above 
it draw the top view. At the right draw the front and top views of a 
square pyramid facing, using the printed line for the base of the front view. 
In each case begin by drawing a centre line, and obtain the width for the 
top view by movement up from the front view, drawing light verticals for 
construction lines. Correct, and finish the views in even gray lines. 







Exercise i, completed. 
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EXERCISE II.- Basin.- Pattern. 
MODEL: Cone, Basin. 

OBJECT. — To study an object based on the cone ; to draw the pattern of such an object ; to 
give practice in the use of the compasses and rule. 

Use of Compasses and Rule. — The work given in construction has so 
far been free-hand. Instruments are now introduced, and the ways of using 
them to produce accurate results are studied. 

A knowledge of the use of instruments, and facility in using them, are indis- 
pensable to every mechanical draughtsman. As the work in construction grows 
more complicated, the necessity arises for the use of instruments in order to 
obtain very accurate work with great readiness. Two instruments — the com- 
passes and the rule — are introduced with this book. This exercise gives pupils 
an opportunity for obtaining a little facility in handling these instruments before 
endeavoring to use them in working problems. It will be noted, however, that 
free-hand drawing is still continued in construction. This should always be the 
case. Facility in making free-hand sketches for working drawings is essential 
for every draughtsman who makes drawings for constructive purposes. In many 
cases a free-hand drawing is all that is needed. In other cases, it is frequently 
necessary to make rapid drawings, free-hand, in shops or other places where in- 
struments cannot be made available, — the careful instrumental drawing being 
made when more time is at command, and in a place where instruments can be 
profitably used. Make these points clear to pupils before beginning the use of 
instruments. 

The pencils used in instrumental work should be harder than those used in 
free-hand work. 

Before attempting any work with compasses, the class should be made some- 
what familiar with their appearance and use in the hand of a teacher. Com- 
passes are used to describe circles and arcs, and to set off distances. They have 
a head and two legs. In describing a circle or an arc, the compasses are held 
by the head, the point of one leg is fixed, the compasses are turned, and the 
point of the other leg describes a circle about the fixed point. It is, of course, 
essential that the distance between the two points shall remain the same while 
the circle is being described. A way to hold the compasses without changing 
the angle between the legs must be found. 
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Examine the head of the compasses. It is cylindric, having two plane faces 
and a curved face. If the head is held by its two plane faces, the grasp will 
never change the direction of the legs. If the head is held by the curved face, 
as beginners are very apt to hold it, the pressure of the grasp is likely to close 
the compasses more or less, and of course spoil the circle or arc. 

For describing a circle or arc, the plane faces of the head should be grasped 
easily with the thumb and second finger, the first finger resting on the curved 
face of the head. This is the position for beginning (see Fig. i). Practise 
pupils in simply taking hold of the compasses properly. Be sure that every 
pupil has the right grasp. Time spent in this practice, when the compasses are 
first put into the hands of pupils, will be time saved in the end. 




In describing the circle, there should be a slight (and but a slight) pressure 
on the fixed point, to keep it in place. The compasses should be so placed that 
the pencil point will be at the left of and below the centre : that is, so that a line 
connecting the points would be at about an angle of 45 to a horizontal line. 
Then the head is rolled between the thumb and fingers on the ball of the thumb, 
the first finger gradually taking the place of the second, until finally, when the 
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circle is fully described, the position is that seen in Fig. 2. This movement 
should be carefully studied and practised. 

When the metal point of the compasses is fixed on the paper, for the purpose 
of describing a circle or an arc, the point where it is fixed is said to be taken as a 
centre. The distance between the metal point and the pencil point is then called 
a radius. " Take any radius," means, open the compasses more or less. " Take a 
radius of 1" " (one inch), or, " Take a radius AB," means, open the compasses so 
that the distance between the points is 1", or is equal to the line AB. "Take any 
point as a centre," means, fix the metal point on the paper or board. " Take C 
as a centre," means, fix the metal point at the point marked C. 

Having explained these phrases, let pupils practise describing single circles 
and concentric circles on practice paper. Limit them somewhat as to centre and 
radius. Watch them closely ; and if the grasp and movement are not right, stop 
the work, and begin again the practice in taking hold of the compasses properly. 
They should be able to draw a complete circle without regrasping the compasses. 

Caution the pupils against too great pressure on the metal point. The pres- 
sure should be so light as to make no hole in the paper at the point taken as centre. 

Show also how to use the rule. The rule is to be used for ruling and for 
measuring. For ruling, it must be placed with great care a slight distance from 
the points to be connected, so as to allow for the thickness of the pencil lead, 
and must be held firmly with the thumb and two fingers of the left hand. Ques- 
tion about the divisions on the rule, to be sure that they are understood. 

While illustrating the use of compasses, geometric terms may be recalled. 
Draw upon the board with compasses the two illustrations below. The figure 
ABDFE is a circle — a plane figure bounded by a curved line called a circutnfer- 





Fig. x. Fig. 2. 



ence, every point of which is equally distant from a point within called the centre. 
Any line, as CD, passing from the centre to the circumference, is called a radius 
— the plural form is radii. A line, as EF, passing through the centre of the 
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circle and terminating in the circumference, is called a diameter. Half a circle, 
as GIH, is called a semicircle. Any part of a circumference, as JKL, is called 
an arc; the line connecting the extremities of the arc, as JL, is called a chord. 

Pupils probably know most of these terms and will be able to define them 
in their own way. As answers are received from the pupils, it may be well to 
write them on the board, to lead to the correct spelling of the terms. 

Patterns. — Many of the articles by which we are surrounded are made 
from patterns. Clothing, house draperies, furniture coverings, etc., all these 
are made from patterns. A pattern is anything cut or drawn or formed, to 
be used as a guide in making an object and serving to determine its exact form 
and dimensions. Patterns are of two kinds, flat and solid. Flat patterns are 
used for making articles of cloth and other textile fabrics, as dresses, coats, cur- 
tains, bags, etc. They are also used by workers in leather and other thin mate- 
rials, for cutting out work, as sheet tin or iron, for dippers, basins, etc., and for 
making boxes and other articles of pasteboard. 

Solid patterns are used for making the moulds for casting metals. Car 
wheels, iron ware, cannon balls, stoves — in fact, most of our machinery — are 
cast in iron from moulds made from patterns. The commoner kinds of glass- 
ware are made in moulds, and for these moulds also a pattern is needed. 

Pattern of a Cone. — The purpose of the exercise is to draw the pattern 
of a basin, and at the same time give practice in the use of the instruments to 
which the most of the pupils are wholly unaccustomed. The pattern of a basin 
is developed from the pattern of a cone. 






Fig. x. Fig. 2. Fig. 3- 



The pattern of a cone may be easily developed by pupils from the model by 
wrapping a paper about it, beginning at the vertex ; the paper can be creased 
about the curved edge, then unrolled, and the pattern of the curved face will be 
seen creased in the paper. Note that the curve creased in the paper by the 
curved edge of the cone is an arc of a circle. As the proportion of the cone 
varies, the curve of the pattern becomes a larger or smaller arc of a circle. 
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Small patterns of cones of various proportions are seen in Figs, i, 2, and 3. 
Similar patterns may be cut for larger cones, which can be rolled and pasted. 

Frustum. — The part of a solid next the base left after cutting off the top 
part by a plane parallel to its base is called a frustum ; also the part of any 
solid between two planes either parallel or inclined to each other, 
as the frustum of a cone, pyramid, etc. Two views of the frustum 
of a cone are here given. The frustum of a sphere is any part 
comprised between parallel sections, and the middle frustum of 
a sphere is that whose ends are equal circles. Care must be taken 
when this word is used to give its correct form — frustum. It is 
often incorrectly given asfrustrum, probably from an erroneous sup- 
position that it is allied to the word frustrate. 

Many objects have the form of a frustum of a cone. The notable example 
in nature is a volcano, which has not only the form of a frustum, but also repeats 
this form inverted, in the crater. The open frustum is very common in manu- 
factured objects. It occurs in its normal position, in pitchers, liquid measures, 
crucibles, etc. ; in its inverted position, in pails and tubs, bowls and basins, 
tumblers and drinking-cups, baskets and flower-pots. Its chief use is that of a 
receptacle for liquids and light solids. No better form has been found for 
plant jars than the inverted frustum of a cone. It is thus connected not only 
with the uses of life, but is an almost inseparable accompaniment of the enjoy- 
ment of nature within doors. 

Pattern of a Basin. — The basin chosen for this exercise is like an 
inverted cone, from which the vertex has been cut, thus leaving the frustum. 
Lead pupils to discover that the pattern of a cone can be made by drawing 
an arc, and connecting the centre taken with the ends of the arc by radii. 1 
The pattern of the frustum of a cone can be made by drawing an arc on the 
pattern of the cone, using the same centre but a shorter radius, hence by 
drawing arcs of concentric circles, as illustrated on page 50, Fig. 1. The pattern 
shown in Fig. 2 is made in the same way, and would serve for a very flaring 
lamp-shade. Lead pupils to tell how the pattern of the frustum could be pro- 
duced. They will enjoy drawing the pattern much more if they discover for 
themselves how it is to be done, and will gain more by it. The pattern of the 
body of the basin is to be drawn upon practice paper with instruments. 

1 It is not desired to develop in this exercise the exact mathematical way of drawing the pattern of a 
cone, or of the frustum of a cone of definite dimensions. This is made the subject of Exercise VII. in 
Book VIII., page 186. 
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To be developed. — Pattern for the body of a basin ; 
curacy in the use of instruments. 





Fig. I 



Fig. % 



Directions. {Not to be dictated to pupils.) — Take as centre a point about an 
inch below the middle of the upper edge of the sheet, and a radius that will 
extend to within an inch of the lower edge. Describe as large and light an 
arc as possible, with not less than J" margin on each side. Take the intended 
height of the basin from the length of the radius, and with the same centre 
describe a second arc lightly. Rule a light vertical from the centre to the 
lower arc. Set off with the compasses on the larger arc from the lower end 
of the vertical to the left and the right such equal distances as will make the 
pattern of the desired circumference. Connect these points with the centre by 
ruling oblique lines. Strengthen the pattern enclosed between the two arcs 
and the oblique lines, and add a lap at one end. The result will be similar to 
Fig. i of the I'attern Sheet, No. 14, inverted. 

Making the Model. — On The Prang Pattern Sheet, No. 14, is printed the 
pattern of a basin. Cut out, fold, roll, and paste to make the basin. 
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EXERCISE III. -Basin. -Two Views. 
MODEL : Cone, Basin made by pupils in previous exercise. 

OBJECT. — To study the facts of an object like the frustum of a cone ; to see and draw 
views of such an object ; to practise making an instrumental drawing. 

Two Views of a Basin. — One of the objects of this exercise is to study 
the views of the basin which was made from the pattern sheet, and which is like 
a truncated cone. The front view of the basin is given on the Drawing- Book 
page ; the top view is to be drawn from the front view, the printed centre line 
first being extended upward. Looking at the basin, you will see that the top 
view consists of two concentric circles (that is, circles having the same centre), 
the outer one showing the width of the basin at the rim, the inner one showing 
the width of the basin at the inner edge, where the body joins the bottom 
of the basin. The radius for each of these circles may be obtained from the 
front view. On the right half of the page, the front and top views of the basin 
inverted, or a similar object, are to be drawn ; or pupils may design and draw 
the front view of a lamp-shade, and then draw the top view. 

Centre Lines. — In order to insure accuracy in work, as well as correct 
placing of the front and top views in relation to each other, a centre line is used, 
and is of great importance. A centre line is usually a short-and-long-dash line, 
although in ink drawings it is sometimes made a fine full line. It will be noticed 
that the centre line in the Drawing-Book extends above 
and below the front view. This is according to the 
best practice in constructive drawing. The centre line 
should extend above and below the completed draw- 
ing, whether composed of one or two views, as its func- . 
tion as a centre line is thus emphasized. 

A horizontal centre line is used in cases where it 
is necessary to get the exact points from which working 
lines are to be drawn to transfer distances to another 
view. For instance, the top view of the basin would 
in ordinary cases be drawn first, and the front view 
obtained from the top view. In that case, a horizontal 

centre line would be needed in the top view, to determine the exact points, a 
and b y from which the working lines should be dropped for the front view. 
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Fig. I. 



Fig. 2. 



Cone, the Type Form. — In studying any object, refer it first to its type 
form. In this case the cone is the generic type, and the frustum of a cone the 
specific type. The basin is like the frustum of a cone inverted. 

The front view of a cone inverted is an isosceles triangle, vertex downward, 

Fig. i. ; the front view of the basin is 

like an isosceles triangle having the 

vertex cut off by a line parallel to the 

base, Fig. 2. It follows, then, that if 

the oblique lines of the front view of a 

basin are extended, they will meet in 

a point on the centre line, if correctly 

drawn. 

Spirit of the Work.— Try to lead 
the pupils to think for themselves. Do not make the exercise one of dictation. 

Notice that the work is to be done with instruments. One of the objects 
of this exercise is to give practice in the use of instruments, and especially of 
compasses, before taking up geometric problems. Set a high standard of ex- 
cellence as to neatness, care, and accuracy. The lines should be clear, sharp, 
fine, and even. They should meet exactly at the point they are intended to 
reach, and should not extend beyond the* points. Caution will be necessary 
as to bearing heavily on the compass point. The pressure should be firm but 
light on the compass point, and stronger on the pencil point. 

To be developed. — Top and front view of a basin ; accurate use 
of rule and compasses; clear, sharp, even lines. 

Directions. {Not to be dictated to pupils.} — A short centre line passing 

through the front view is printed. Continue this 

line indefinitely. Take as radius one-half of the 

length of the upper line. Find a centre upon 

the vertical which will allow about §" between 

the front and top views. With this centre and 

the radius taken, describe a circle. Take as 

radius one-half of the lower line of the front view, 

and, with the same centre, describe a second circle. 
In the space at the right, draw the front and top views 

of the basin inverted, or similar object, following directions given above 

for measurements, drawing first the centre line parallel to the one printed. 




Exercise III., completed. 
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EXERCISE IV. - Dictation and Problem 1. 

OBJECT. —To lead pupils to think out a way to draw one line parallel to another line by the 
aid of compasses. 

Geometric Problems. — Geometry is the basis of accurate instrumental 
drawing. Geometric problems require the construction of geometric figures with 
instruments, in such a way that the result is susceptible of geometric demonstra- 
tion as to its truth. By means of the processes of geometric problems, the most 
intricate and complicated working-drawings are carried out. 

It is desirable that every one should know the processes of the simple ele- 
mental problems ; for they are not only the foundation for all fine work in Con- 
structive drawing, but they are also of frequent service in daily life. In this 
course, only the elemental problems and practice in their use are given, leaving 
those which are more complicated for advanced technical instruction. 

Geometric problems are introduced in this book. The prescribed method of 
studying them differs widely, however, from the usual method. Ordinarily, 
printed directions for working out the problems, as well as illustrations, are given 
in the text-book. In addition to this, the teacher frequently works the problem 
on the board, to show pupils just how it is to be done. Thus the directions 
and the manner of working are presented to the pupils, to be, in a certain way, 
memorized. 

It is proposed, in this book, to approach this geometric work in an entirely 
different way. Pupils are to be led to think out for themselves the solution of 
the problems. 

The development of these problems by the pupils themselves by the method 
suggested below, so that the processes are in a measure their own discovery, 
grounds them well for future work with the squares. The T-square and set- 
square are mathematic instruments by which the processes of geometric problems 
are shortened. In practical work, the squares are always used when they are at 
hand. In higher grades of school, after the pupils have mastered the processes 
of the simple problems, the squares are given them for use. 

In working out geometric problems, it is well to make a distinction between 
the lines. Any given lines and any result lines should be fine, clear, and dark ; 
all working lines, that is, lines used to reach the result, should be fine, clear, and 
light. The beauty of instrumental work lies in exquisite accuracy. 
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To be developed. — Process of making one line parallel to another 
with instruments : clear statement of problem and process ; clear, 
accurate, instrumental drawing. 

Class Work. — The object of this Exercise is given on the previous page. 
Do not state this object to the class, but begin the work by giving the follow- 
ing Dictation Exercise for the Drawing-Book. The questions and answers are 
merely suggestive ; take your own method of leading the pupils to discover the 
process. 

i . Dictation. — With C as centre, and radius C A, describe a semicircle on the line 
AB. With the right end of the curve just drawn as centre, and the same radius, de- 
scribe a second semicircle. In the same way, describe a third and a fourth semicircle 
successively on the line AB. Rule a line tangential to, or touching, the highest points 
in the four semicircles. Number this line I 2. The letters and figures refer to the 
illustrations on page 55. 

Ask pupils now to lay their instruments back on their desks, and study the drawing 
which they have just made. Ask — 

How does the line 1 2 compare in direction with the line AB ? — The line 1 2 is 

parallel to the line AB. 
When is one line parallel to another ? — When the lines are the same distance 

apart throughout their entire length. 
Prove that 1 2 and AB are the same distance apart throughout their entire length. 

— The same radius was taken for all the semicircles, and the line 1 2 just 

touches the highest point in each semicircle. 
Good. Now, how can you draw a line parallel to DE ? — By drawing on DE, as 

we did on AB, four semicircles with the same radius, and then drawing a line 

tangential to them. 
Now think; cannot a line be drawn parallel to DE with less work? — Yes; with 

only one semicircle at each end. 
Come to the board, and do it. Now, can this be done with any less work ? — Yes ; 
. . by drawing just the top of each of the two semicircles. 

Righti What is a part of a circumference called ? — An arc. 
Now I think you can tell me about drawing a line parallel to DE. How many 

arcs will be necessary ? — Two. 
Where must their centres be ? — On the line DE, near the ends. 
Where must the arcs be drawn ? — Above the centres. 
How long must the arcs be ? — Long enough to show plainly the highest points. 
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What radius must be taken ? — A radius equal to the required distance between 

the lines. 
Here is a line, DE, on the board, and here is a shorter line, FG. Come to the 

board, and draw a line parallel to DE, at a distance FG. 
When this work seems well understood, give the following additional work 
for the Drawing-Book. 

2. Draw a line parallel to DE, at a distance FG. Make the arcs fine and 
light. The letters refer to the illustration below. 

The drawing required from pupils in this exercise is here illustrated. 




D< 

F 



When this work is completed, the pupils should be led to state the problem, 
and the manner of working it, as follows : — 

Problem 1. — To draw a line parallel to a given line. 

Let DE be the given line. Take any two points in the line DEI, near the 
ends, as centres, and, with a radius equal to the required distance between the 
lines, describe two arcs above the centres. Draw a line 3 4 tangential to, or 
touching, the arcs. 3 4 will be the required line. 
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EXERCISE V.- Dictation and Problem 2. 

OBJECT. — To lead pupils to think out the way to bisect a line, or to draw a line perpendicular 
to it at its centre, by the aid of compasses. 

To be developed. — Process of bisecting a line ; clear thinking, prac- 
tical doing, accurate drawing. 

Problems. — Do not state to the pupils the object of this Exercise, but give 
the following Dictation for work in the Drawing- Book. 

i. Dictation. — With A as centre, and a radius greater than half of AB, describe 
a circle. With B as centre, and the same radius, describe a circle intersect- 
ing the first. Mark the points of intersection i and 2. Rule a line 3 4 
through 1 and 2. See Fig. 1. 

F E 





Fig. 1. 

Ask pupils now to lay their instruments back on the desks, and study their 
drawing. Ask — 

How does the line 3 4 divide the line AB ? — In the centre. The line 3 4 bisects 
the line AB. 

How does the line 3 4 compare in direction with the line AB ? — The line is per- 
pendicular to AB. 

The line 3 4 is perpendicular to AB at what point ? — The line 3 4 is perpendicu- 
lar to AB at the centre of AB. 
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Here is a line, AB, on the board. Come and bisect it. How did you do it ? — By 

drawing two circles as we did in the book, and drawing a line to connect the 

points of intersection. 
Who can do it with less work ? Come and do it How have you done it ? — 

Instead of drawing whole circles, I drew arcs long enough to intersect above 

and below the line. 
This line, AB, on the board is bisected. Here is another line, CD. 
Who can draw a line perpendicular to CD at its centre ? Come and do it. How 

many arcs will be necessary ? — Two. How long must they be ? — Long 

enough to intersect above and below the line. 
What centres must be taken ? — The ends of the line. 

What radius must be taken for the first arc ? — A radius greater than half the line. 
What radius for the second arc ? — The same as for the first. 

When this work is completed, ask the pupils to state the problem and the 
manner of working it as follows: — 

Problem 2. — To bisect a line, or to draw a line perpendicular to it at its centre. 

Let CD be the given line. With a radius greater than half the line, and 
the points C and D as centres, describe, with the same radius, arcs intersecting 
each other above and below the line CD, in points 5 and 6. Draw a line, 7 8, 
through points 5 and 6. The line 7 8 bisects the line CD, and is also perpen- 
dicular tu the line CD at its centre. The application of this problem may be 
illustrated by the following dictation. See Fig. 2. 

2. Dictation. — Determine as nearly as possible the centre of the space left at the 
right for this exercise. Through this point draw a horizontal line 3" long, and 
mark it AB. Bisect AB by Problem 2, and 

mark the centre C. With C as centre, and X/Txl<^loooex 
radius AC, describe a circle. Draw the ver- /YYYyNAAAAA 

tical diameter of the circle by continuing the /\ / \ 

line of bisection each way to meet the circum- /^~^\ fc ^ L \ \*^*r 

ference. Draw two oblique diameters which 
shall each bisect two diametrically opposite 
quarter-circles, or quadrants. How can this 
be done ? By bisecting the distances AE and Exercises IV./V.^and VI. com- 

EB. With A and E as centres, and a radius 

greater than AE, draw arcs intersecting in F. Draw a line from F through C 
to the opposite part of the circumference. In the same way bisect EB. Bisect 
AC. With C as centre, and radius equal to half of AC, describe a circle. 
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EXERCISE VI. - Problems 3, 4, 5, 6. 

MODELS : Equi. Tri., Square, and Hexagonal Prisms. 

OBJECT. — To study the form of a hexagonal prism ; to lead pupils to think out the way to 
draw an equilateral triangle ; to trisect a semicircle ; to draw a regular hexagon by the aid of 
compasses. 

The Models. — A prism is a solid having two plane faces called bases, and 
between these as many plane side faces as the bases have sides. It may rest on 
either base. Examining the three models mentioned for study at the beginning 
of this exercise, you will see that they all answer this definition ; hence, all are 
prisms, although differing decidedly in some particulars. One has three-sided 
bases, and consequently three side faces ; another has four-sided bases, and four • 
side faces ; the other has six-sided bases and six side faces. The bases in each 
have equal sides. 

Prisms are named from their bases. A figure having three sides and three 
angles is called a triangle ; when the sides are equal, it is called an equilateral 
triangle. A figure having six sides and six angles is called a hexagon ; and 
when the sides are equal, as in the base of the model, it is called a regular 
hexagon. Hexagon is from a Greek word, signifying six angles. The three 
prisms are called respectively, an equi. tri. (equilateral triangular) prism, a square 
prism, and a hexagonal prism. 

Problems of the Exercise. — A series of four problems, ending in the 
construction of a hexagon, either with or without a given base, are taken up 
here. They are to be given according to the method of Exercises IV. and V. 

The hexagonal prism is a multiplicative of the equi. tri. prism, as will be 
seen by arranging six equi. tri. prisms in a close group. This arrangement of 
the triangular bases also shows the secret of constructing a hexagon. 

To be developed. — Process of drawing an equilateral triangle with 
instruments ; of trisecting a semicircle ; of drawing a hexagon ; of 
drawing a hexagon on a given base ; clear statement of problems 
and processes ; clear, accurate instrumental drawing. 

Class Work. — Do not state the object of the exercise, but begin the 
work by giving the following exercise for the Drawing-Book. 
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I. Dictation Draw a line AB i" to the right of and as long as the line AB in 

Exercise IV. With radius CA, and C as centre, describe a semicircle on the 
line AB. With the same radius, and the right end of the curve just drawn as 
centre, describe a second semicircle. In the same way describe a third and a 
fourth semicircle successively on the line AB. With B as centre, describe 
a quadrant from the right end of the third semicircle. With A as centre, de- 
scribe a quadrant, beginning above A and ending at C. Mark the successive 
intersections of the arcs with each other, i, 2, 3, 4, 5. Mark the points 
where the semicircles meet the line AB, between C and B, 6, 7, 8. 

Rule lines connecting 1 with A and C. Rule lines connecting 6 with 2 and 3. 
Rule lines connecting 7 and 4, 4 and 5, and 5 and B. See illustration. 




Ask pupils now to lay their instruments back on their desks, and study the 
drawing which they have just made. Ask — 

What is the figure A 1 C ? — A triangle. An equilateral triangle. 

What is a triangle ? — A figure having three sides. 

What is an equilateral triangle ? — An equilateral triangle is a triangle having 

three equal sides. 
What is the base of a triangle ? — The base of a triangle is the side on which it 

seems to rest. 
What is the base of the triangle 1 AC ? — AC. 
Can you draw with the aid of your compasses an equilateral triangle on a given 

line, DE, as a base ? — Yes ; with DE as radius, and D and E as centres, 

draw quadrants, and rule lines from the point of intersection to D and E. 
Come to the board and show how you would do it. Can it be done with less 

work ? — Yes ; with the same radius and centres, describe short arcs that 

will intersect above the centre of the line DE, and then rule lines from the 

point of intersection to D and E. 
How is the semicircle C 2 3 7 divided ? — The semicircle is divided into three 

equal parts, that is, trisected. 
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How could you trisect a semicircumference with your compasses? — With the 
radius of the semicircle as radius, and with each end of the semicircle as 
centre, describe short arcs cutting the semicircumference. 

Does 7 4 5 B look like any figure that you have ever seen ? — Does it look like a 
part of any figure that you have ever seen ? — It looks like half a hexagon, — 
half the base of a hexagonal prism. 

What is a hexagon ? — A hexagon is a figure having six sides. 

Yes ; and when the sides are equal, the hexagon is called a regular hexagon. 
When they are unequal, the 1 hexagon is called an irregular hexagon. Is 
7 4 5 B half of a regular hexagon, or of an irregular hexagon ? — 7 4 5 B is 
half of a regular hexagon. 

How do you know that it is half of a regular hexagon ? — Because 7 4, 4 5, and 
5 B, are all equal to the radius of the semicircle, and must, therefore, be equal 
to each other. 

How could you complete the hexagon ? — By drawing a semicircle below 7 B, tri- 
secting it by the radius of the semicircle, and connecting the successive points 
by straight lines. 

What would 7 B then be called ? — The diameter of the circle. 

Right in regard to the circle. What would it be called in relation to the hexagon ? 
— The diameter. 

No ; a diameter of a rectilinear or straight-line figure connects the centres of oppo- 
site sides. What is the line that connects the opposite angles of a square 
called ? — A diagonal. 

What does 7 B connect ? — The opposite angles of the hexagon. 

It is, then, the diagonal of the hexagon. Look now at your figure and think. 
How would you draw a regular hexagon with compasses ? — Take a centre 
and a radius and draw a circle. Draw a diameter of the circle ; with the 
radius of the circle, and with the ends of the diameter as centres, trisect each 
semicircle. 

2. When this work seems well understood, give the following additional 
work. Draw a horizontal DE 2" long, and on a line with the lower long hori- 
zontal printed on the Drawing-Book page. Plan the space before drawing. On 
DE as a base, draw an equilateral triangle. 

3. At the right of the equilateral triangle, draw a regular hexagon, using a 
radius of i£", and placing it as nearly as possible on a line with the triangle. 

4. In the space below, draw a hexagon on a base i£" long. 
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State the problems and the manner of working them. 

Problem 3. — To draw an equilateral triangle on a given base. 

Let DE be the given base. With DE as radius, and D and E as centres, 
describe arcs intersecting in point i. Draw Di and Ei. i DE will be the 
required triangle. 

Problem. 4. — To trisect a semicircle. 

With the radius of the semicircle as a radius, and the ends of the semicircle 
as centres, describe short arcs intersecting the semicircle. The semicircle will 
then be trisected. 

Problem. 5. — To draw a regular hexagon. 

With any radius and any point as centre, describe a circle. Draw a diame- 
ter of the circle. Trisect the two semicircles. Connect the adjacent points by 
straight lines. The figure thus drawn will be a regular hexagon. 

Problem 6. — To draw a regular hexagon on a given base. 

Construct on the given base an equilateral triangle by Problem 3. With the 
vertex of the triangle as centre, and one of its sides as radius, describe a circle. 
Complete the hexagon by Problem 5. 
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EXERCISE VII. -Hexagonal Prism. -Pattern. 

MODELS : Square and Hexagonal Prisms. 

OBJECT. — To study the form of a hexagonal prism ; to develop and draw the pattern of a 
hexagonal prism. 

Pattern of Hexagonal Prism. — One of the chief elements to be consid- 
ered in drawing a fiat pattern is the proportion of the object. Study the model 
of the hexagonal prism, and you will find that the height of the model is twice 
the diameter of the base. The diameter of a figure connects the centres of oppo- 
site sides. Consider the surface of the hexagonal prism to be developed or laid 
out flat, and the pattern resulting will consist of six oblongs and two hexagons. 
The short sides of the oblongs will equal the sides of the hexagon, and the long 
sides of the oblong will be twice as long as the diameter of the hexagon. 







Fig. x. 



Fig. 2. 



Fig. i shows the development of the surface of the hexagonal prism, or the 
pattern without laps ; Fig. 2 shows the pattern with laps. 

Making the Model. — After pupils have drawn the pattern, the model can 
be made if desired from the Prang Pattern Sheet No. 15. 

To be developed. — Pattern of a hexagonal prism ; clear thinking ; 
clear, accurate drawing. 

Directions. (Not to be dictated to pupils.) — This exercise is to be done on prac- 
tice paper. Plan for the drawing, and decide where the vertical line ab should 
be placed. Draw this line one inch long. With one end of this vertical as 
centre, and the length of the line as radius, describe an arc at the left of, and 
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opposite, the middle of the line ; with the other end as centre, and the same 
radius, describe an arc to intersect the first arc. With the point of intersection 
as centre, and the same radius, describe a circle. Set off the radius twice on 
the circumference from each end of the line ab. Connect each point with the 
next by straight lines, making a hexagon. 

Extend the vertical indefinitely up and down. Draw a perpendicular to the upper 
end of ab by first setting off a distance above ab equal to ab, and then pro- 
ceeding according to Problem 2, and extend it as far to the right as twice 
the diameter of the hexagon. Draw parallels to this horizontal by Prob- 
lem 1, two above and four below, as far apart as the length of a side of the 
hexagon. Through the ends of these lines, draw a line parallel to the ver- 
tical, by Problem 2, to complete the six oblongs necessary for the pattern. 

Construct a hexagon at the right, opposite the one already made. 

All construction lines should be light, while the result lines should be clear, sharp, 
and black. In instrumental work, the line required -is just the reverse of that 
desired for free-hand work. 
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EXERCISE VIII. -Hexagonal Prism. -Three Views. 

MODELS i Square Prism, Hexagonal Prism. 

OBJECT. — To study ud to draw the facts of the form of a hexagonal prism, and also the 
construction of the plane figure derived from it — the hexagon. 

The Model. — The hexagonal prism is related to all prisms, but is most 
closely related to the equi. tri. prism, of which it is, as has been said, a multipli- 
cative in form, being made up of as many equi. tri. 
prisms as it has oblong faces. 

The hexagonal prism is found in nature in fossil 
formations — notably coral structure and crinoids, 
(Fig. i) in snow crystals, in the cells of honeycomb, 
and in plant forms. Shakespeare calls the bees, 

" The singing masons, building roots ol gold." 
Plfi Heary y_ 

The cells of the honeycomb, whether by pressure or by the geometric instinct of 

the bees, are hollow hexagonal prisms. In Sharp Eyes, Hamilton Gibson gives a 

delightful paper, called " Queer Fruits from the 

Bee's Basket," that gives material and illustration 

for many form lessons. 

In "Birds and Bees," 1 Essays by John Bur- 
roughs, there are most charming descriptions of 
the ways and the wisdom of the bees, which 
would serve well as reading or language lessons 
at about the time of this exercise. 

Man employs this form in buildings and 
towers, and the shape of the base — the hexagon 
— is often employed in laying out surface deco- 

^- rations, as hexagons can be used in close jux- 

*' *' taposition without intervening spaces. 

Views of Hexagonal Prism. — The first geometric view to be drawn of 
any model or object is that which accords most nearly with actual measurement. 
In the case of the hexagonal prism, the view involving the base should be the 

Literature, published by Houghton & Mifflin, in paper covers. The cost is so 
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first one drawn. If the prism is upright as illustrated in the Drawing-Book, the 
first view drawn should be the top view ; if the prism is horizontal, with long 
edges from left to right, as required in this exercise, the first view drawn should 
be one of the end or side views, Fig. 1 ; if the prism is horizontal, with long 
edges from back to front, the first view drawn should be the front view, as in 
Fig. 2. Verify these statements by placing the model in these positions. 












Fig. x. Fig. 2. 

Study now the various views for Fig. 1, model in hand. Since the end or 
side view shows height <and width from back to front, it determines the height of 
the front view expressed in a vertical direction in the drawing. It also deter- 
mines the width from back to front of the top view, expressed in a vertical direc- 
tion in the drawing, and the width from back to front of the upper horizontal 
face and of the two upper oblique faces which do not show their full width in 
the top view. Thus, the line AB gives the width of the solid from back to 
front, CD gives the width of the horizontal face in the top view. If verticals 
be drawn from C and D to AB, Ai and 2B determine the width from back to 
front of the two oblique faces in the top view. The length of the front view will 
be of course twice the diameter of the hexagon. The place of the long edges 
will be determined by the angles in the end or side view. The length of the 
top view will be the same as that of the front view. 

Study the views of the upright hexagonal prism, edge toward you, with model 
in hand. The illustration in the Drawing-Book shows that the actual width of 
the two side faces in the front view and of the two faces in the side view is not 
shown. The side view shows the actual width of the model from back to front, 
but does not show the actual widths of any oblique faces. 
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Spirit of the Lesson. — Every lesson in form should tend both toward the 
real and the ideal. Examples of the type form studied should be adduced or 
displayed, if possible j pupils should search their own experience for examples, 
in nature and in art. If some beautiful description can be given, and thus art in 
form and art in word be united, the whole lesson may be lifted from the common- 
place geometric block to the true ideal type that it represents. 

To be developed. — Study of the type — ideal form in the model ; 
views of the hexagonal prism ; foreshortening of oblique faces. 

Directions — End View. In order to have a good arrangement on the page, the left 
view is here required. Consider the placing of the three views required, and their 
size to properly fill the space. Draw a horizontal for the horizontal diagonal of 
a hexagon. Draw the hexagon by Problem j. 

Front View. From the three angles on the right half of the hexagon, draw indefinite 
horizontals. On the lower horizontal, fix points for the length of the front view. 
Beginning nearly at the top of the space, draw verticals through these points. 

Top View. On the left vertical, fix points for the left end of the top view, making it 
equal to the diagonal of the end view ; fix points also for the width of the other 
two faces seen in the top view ; draw four horizontals to complete the top view. 

Finish the three views in clear, sharp lines. 
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* EXERCISE IX.- Hollow Cylinder. -Two Views. 
MODEL: Equi. tri. Prism, Hollow Cylinder. 

OBJECT. — To study the facts of a hollow cylinder ; to make a working-drawing of a hollow 
cylinder ; to practise making, first, the free-hand sketch, then the instrumental drawing. 

Hollow Cylinder. — This model is as to the curved face, externally like the 
solid cylinder, and possesses all its exterior form characteristics. It is the best 
form known for conducting liquids, from the straw in a lemonade tumbler to the 
huge conduits of some great water service. Its unbroken and uniform curved 
faces fit it to resist pressure both without and within. The sap that is the life of 
trees and plants passes through hollow cylinders. The capillaries, arteries, and 
veins, through which courses the blood which supports the life of animals and 
man, are hollow cylinders. As the solid cylinder is the means of transmitting 
power through rods and pistons and by endless bands, the hollow cylinder trans- 
mits power by its contents, whether that be the piston moving within or water 
moving through. 

A little boy who was the son of an engineer, being told that the solid model 
was a cylinder, said, " Oh, no ! that is not a cylinder. I will bring you a cylinder." 
And he brought to school a model of the cylinder of an engine. 

The three chief type forms are the sphere, the cube, the cylinder ; the sphere 
is the symbol of motion, the cube is the symbol of rest or stability, and the cylinder 
is the symbol of force. These symbols are true whether the sphere is solid like 
the ball or hollow like the soap-bubble, whether the cube is solid like the block 
of stone or hollow like the house, whether the cylinder is solid like the piston or 
hollow like the cylinder in which it plays. 

Invisible Edges or Outlines. — If you place the equi. tri. prism upright 
with an edge toward you, the front view will be a vertical oblong, in which the 
edge toward you is indicated by a vertical diameter, Fig. 1. Turn the prism so 
that an oblong face is facing you, and there will be an invisible edge back of the 
front face. 

As a working-drawing is intended to convey an idea of the structure as well 
as the exterior form of an object, some way of indicating parts not visible is 
necessary. It has become a convention to indicate invisible edges or outlines by 
long-dash lines ; thus they can be readily distinguished from the visible edges 
or outlines which are indicated by full lines. 
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Therefore, in a working-drawing, the front view of the equi. tri. prism in the 
last position mentioned, would be a vertical oblong having the invisible edge 
indicated by a long-dash line, as in Fig. 2 in the Drawing-Book. 

Study now the hollow cylinder ; its front view is a vertical oblong, the sides 
of the oblong indicating the side outlines of the curved face of the cylinder. If 
the cylinder were made of glass, the side outlines of the hollow could be seen. 
In the model these outlines are invisible, and would, therefore, in a working- 
drawing be indicated by long-dash lines, as in Fig. 3 in the Drawing- Book. The 
dashes should be long enough to make the line readily distinguishable from 
the short-dash or working line, and they should be uniform in length so that the 
line may be readily distinguishable from a centre line. The top view will con- 
sist of two concentric circles, and the diameters of these circles determine the 
width from left to right of the outside and inside of the cylinder in the front 
view. 

Dimension- Lines. — A working-drawing is a drawing which gives all the 
facts of form, size, and structure of an object. Hitherto the exercises in con- 
struction have been directed mainly to the facts of form and structure of very 
simple objects, and the size has not often been given. But a working-drawing 
is not complete if it is not " figured " to show the size of the object. This is 
done by means of dimension-lines, with figures inserted, giving the dimensions. 

Dimension-lines have been given previously, and are shown in this exer- 
cise in the Drawing-Book. They are either short-dash lines, or light full lines 
broken about every two inches, having the limits of dimension indicated by arrow- 
heads pointing outward. The lines are discontinued for a short distance at 
about the middle, in order to leave a blank space for the dimension figures. 
These figures are made a little below the level of the line ; in other words, they 
are placed so that if the dimension-line were continuous it would pass through 
the middle of the figures. If the dimension-line is horizontal, the figures should 
be made as if on a horizontal line ; e.g., 4' — 5" : if vertical, the figures should 

V. 

m 

be made as if on a vertical line ; e.g., | : if oblique, as if on an oblique line. 

V 
Dimension-lines are placed, when practicable, outside the drawing; the 

dimension being carried outside the drawing by short-dash lines, or light full 
lines perpendicular to the line whose length is to be expressed. In general, the 
rule is to place the dimension lines where they will be the most readily seen, 
and the least likely to confuse the drawing. If, as in the top view of this exer- 
cise, the two principal dimensions from left to right and from back to front, are 
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the same, but one dimension-line is necessary ; and this may be horizontal or ver- 
tical, the aim being to place it where it will interfere least with any other dimen- 
sion-line. If a detail of the same view, as the inner circle in this exercise, has 
its two dimensions equal, the principal dimension-line may be vertical, and the 
detail dimension horizontal, or vice vers&. There are also other ways of placing 
detail dimension-lines, which will be illustrated later. 

Freehand Constructive Drawing. — Give opportunity for the free ex- 
pression of ideas by blackboard drawing. Let the pupils comprehend the 
advantages of both the free-hand and the instrumental drawing. The value of 
freehand constructive drawing has already been spoken of, p. 45. Give this 
careful consideration. 

To be developed. — Views involving invisible edges and outlines ; con- 
ventional method of expression ; careful placing ; ready free-hand 
work ; clear, accurate work with instruments. 

Directions for Drawing. — In the space at the right of Figs. 1, 2, and 3, draw, free- 
hand, the left end and front views of a hollow cylinder, horizontal from left to 
right, and figure them according to the size of 
your model. „ - = — ; ,.. 

In the space below, a larger working-drawing of a tyi M H fc jjfl == 1 
horizontal hollow cylinder is required to be |JJ (_[] (J __~| ■-"— -' 

made with instruments. Draw the left end and _. — y r ; 

front views and figure them. Begin by draw- (f j \i 

ing a horizontal centre line, placing it well in \N--^/U 

the space, then draw the left end view. Obtain * ■ — 

,,.,,., - , ExerclH IX. complete* 

measurements for the front view from the end 

view, and draw the front view, using Problems 1 and 2. 
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EXERCISE X. — Constructive Design.— Vase Form. 

MODELS : Vases of simple outline, differing in proportion and profile. 

OBJECT. — To study beauty in the proportion and profile curves of vases ; to design a vase 
of pleasing form and proportion. 





Creative Ability. — There are two forms of production, one imitative, the 
other originative or creative. The creative faculty is based on the imitative, but 
is of a higher order, inasmuch as it reveals individual power. The imitative 
faculty leads to manufacture ; the creative faculty leads to art. The methods of 
Constructive drawing are purely imitative ; but these methods furnish to the crea- 
tive faculty in construction, the basis for expression. The creative faculty in 
construction manifests and develops itself freely through constructive drawing. 

In its lower sense, constructive design devotes itself to devising a form or 
structure fitted to its purpose ; in its higher sense, constructive design devotes 
itself to designing a beautiful form or structure supremely fitted to its purpose. 
Beauty in an object adapted to its purpose is the highest end of the creative 
faculty. 

Every human being possesses this faculty, and its development is one of 
the highest functions of education. Exercises calling for its use are, therefore, 
of great import. Before undertaking an exercise in constructive design, con- 
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sider carefully the purpose of the object to be designed, its highest offices, and 
the possibilities for beauty in its form, so that you may be able to direct and 
inspire the thoughts of the pupils. 

Vases. — The first rude attempts at pottery were doubtless in the form of 
bowls, the only thought being to provide a receptacle ; later came the idea of 
beauty. The eye studied proportion and curvature and effect as a whole, and 
demanded the production of more and more subtile outlines, easy and delightful 
to follow but hard to analyze, until the vase form came to be one of the most 
complete and perfect modes of expression of the attainments of a people, and to 
hold within itself some of the highest art ideals of the people. By a careful 
study of the pottery forms of a nation, from the first rude attempts to their high- 
est productions, the progress of civilization in that nation may be traced. Greek 
vases made of simple clay rank among the finest art treasures of the world ; thus 
art ennobles and glorifies the rudest materials with which it may work. 

In pottery we find most beautiful examples of subtile curvature. In prim- 
itive work, all pottery forms were modelled and shaped by the hands alone ; 
but later it was discovered that if a gentle rotary motion was given to the mass 
of clay, it would assume more quickly a more regular and beautiful form. So 
the potter's wheel, which could be turned with the clay upon it, arose to aid 
the forming hands. The illustration below is from the tomb of Beni Hassan, 




showing the Egyptians working at the potter's wheel. The first is forming the 
inside of the cup at the mouth, the second is cutting the cup from the mass, the 
third shows it completely separated and held up, while the fourth prepares to 
begin the process again. 

The early potter's wheel was simply a disk placed upon a pedestal, and so 
arranged that the disk would easily turn at a touch of the hand. The wheel of 
the present day is often made so that the disk is turned by means of a treadle, 
or of a disk below the table that can be operated by the foot, thus leaving the 
hands wholly free to form the vase or jar. 

The Spirit of the Lesson. — Try to make every exercise a means of 
promoting the mental development of the children ; incite them to observe, to 
discover, to express. But try also to make every exercise in some way a stepping- 
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stone to the elevation of the spiritual nature. Lead the imagination out by the 
suggestion of pleasant and beautiful thoughts, — by word-pictures, by poetry. 
The cadence and rhythm of verse add to the grace and beauty of the thought. 
Affected by these, the expression by drawing will become elevated. It will not 
be mechanical reproduction, but will become thought expression. 

Longfellow wrote a beautiful poem called Keramos, the first part of which is 
quoted below : — 

"7«r/i, turn, my wheel. Turn round and round, 
Without a pause, without a sound : 
So spins the flying world away. 
This clay, well mixed with marl and sand, 
Follows the motion of my hand ; 
For some must follow, and some command, 
Though all are made of clay." 

" Thus sang the Potter at his task 
Beneath the blossoming hawthorn-tree, 
While o'er his features, like a mask, 
The quilted sunshine and leaf shade 
Moved, as the boughs above him swayed, 
And clothed him, till he seemed to be 
A figure woven in tapestry, 
So sumptuously was he arrayed 
In the magnificent attire 
Of sable tissue flaked with fire. 
Like a magician he appeared, 
A conjurer without book or beard; 
And while he plied his magic art — 
For it was magical to me — 
I stood in silence and apart, 
And wondered more and more to see 
That shapeless, lifeless mass of clay 
Rise up to meet the master's hand, 
And now contract and now expand, 
And even his slightest touch obey; 
While ever in a thoughtful mood 
He sang his ditty, and at times 
Whistled a tune between the rhymes, 
As a melodious interlude." 

Seek also to bring up the pleasantest associations that cluster round a vase, — 
bright, graceful flowers, sweet odors, and the relief of the cool, quiet green of the 
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leaves ; still more the pleasant thoughts that go with them as bearers of special 
messages of affection. 

Speak of noted vases most carefully treasured for their beauty of form as 
well as of decoration. A fine vase is a true art product. Most interesting 
articles on The Greek Vase by W. P. P. Longfellow will be found in Scribner's 
Magazine, April and May, 1888. 

The Portland vase illustrated on page 74 is one of the most celebrated 
examples of early vases, and is almost priceless. The tomb that contained the 
sarcophagus in which it was found was discovered near Rome about 1644. 
This vase is made of vitrified paste or glass of white on dark blue. It was 
long in the Barberini palace at Rome, and called the Barberini vase. Later it 
was sold to the Duchess of Portland ; and in consequence of its becoming the 
property of the Portland family, it received the name of the Portland vase. It is 
now in the British Museum. A model of this vase in plaster can be obtained at 
a moderate price. Many explanations have been offered of the figures upon the 
vase, some explaining them as historic, others as mythologic. One interpretation 
is that they relate to Elysium and the state; of the dead, those presented in the 
illustration being emblematic of mortal life sitting upon ruins under deciduous 
leafage and holding an inverted torch, those on the other side, of immortal life. 

Study of a Vase. — Provide two or three vases of beautiful form. So many 
vases are devoid of beauty of profile and proportion, that it is sometimes extremely 
difficult to find one suitable for study. The leading thought in all work in Form 
Study and Drawing should be development through truth and beauty. All art 
has for its object the true expression of beauty. The models of form and the 
objects given to the child for form study should be as perfect embodiments of 
beauty as it is possible to obtain. Imperfect models violate first principles. 

Lead the pupils' thought for a few moments to the form of the vases presented 
by questions like the following, before they undertake the exercises. What is the 
purpose of a vase ? What is the proportion of the height to the width of this 
vase ? Is the vase of pleasing proportion ? Would it look better if it were 
higher? if it were wider? Compare it with the other vases as to proportion. 
Look at the profile curves of the vase. What is the general character ? Study 
the profile curves of the other vases. Which are the most pleasing ? 

In Figs. 1-4 in the Drawing- Book, the vertical construction line is bisected 
by the curve, while in Figs. 5-8, the curve passes through the construction line 
at one-third of the length from the upper or one-third from the lower end. But 
this is not an essential point. Beauty of form is the thing to be striven for. 
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In designing, the eye should be the final test, and mathematic divisions should 
be of minor consideration. Division of the profiles into two unequal parts is 
more pleasing than that into two equal parts ; vases of simple outline are 
more pleasing than those in which the outline is much broken. Repose is 
essential in form as well as in decorative design. 

Cutting vase forms is a pleasant exercise in designing. Fold the paper along 
the central line, and cut a curve which seems pleasing. Unfold the paper, note 
the effect, and try again. This method is that of some eminent designers of 
vase forms. 

To be developed. — Creative ability ; desire for the beautiful ; appre- 
ciation of proportion, curvature, and fitness to purpose ; free 
movement ; even, gray lines. 

Directions. — In the middle of the space, draw a light vertical. Upon this as a 
central line, make a design for a vase form, of appropriate size for the 
space, seeking for beauty through fine proportion and grace, freedom and 
strength of curvature. Practise movement for the left curve of the vase 
form, and draw with one continuous sweep, — the same for the balancing 
curve. Correct, erase wrong lines, and finish with even gray lines. 
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CHAPTER II. 

REPRESENTATION; 
Or, Drawing as Applied in Representing the Appearance of Objects. 

Representation is the science and art of delineating or representing objects 
as they appear to the eye. It concerns picture-making. The study of the 
appearance of objects in Representation is the complement to the study of the 
facts of form of objects in Construction. 

The principles of the two subjects are, however, widely different ; for Con- 
struction requires two or more geometric views, each from a different standpoint, 
while Representation requires a picture from a single standpoint. 

Before attempting exercises in Representation with pupils, it is necessary to 
make plain to them from their own observation that the appearance of the form of 
an object, seen from one 'standpoint, may be very different from the facts of its 
form. It must be recognized that instruction in drawing the appearance of objects 
must relate primarily to instruction in seeing, and that pupils fail in drawing the 
appearance of objects more from inability to see than from inability to draw. 
In general, all persons not trained to habits of correct seeing are predisposed 
toward drawing or representing the appearance of objects according to the idea 
of the facts of the form which the sense of touch has fixed in the mind. This is 
easily accounted for by the fact that, until within a very few years, it has been 
thought that the appearance of an object must be entirely drawn from a knowledge 
of principles instead of through seeing. The drawing of the appearance was there- 
fore postponed until pupils were ready to learn perspective. Such a postpone- 
ment is now considered uneducational, and pupils are now led first to see the 
appearance of objects, and then to state the principles which they have discovered 
through seeing. Pupils in this grade will frequently, however, not have had the 
opportunity for such work; special stress must be laid, therefore, on work in 
seeing. 

But Representation of visible things is not all. The art is more truly called 
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an expressive art, — the art of expressing conceptions, — for it enables a person 
to express by drawing ideas of things not really existing, — a noble thought or a 
beautiful idea. The power to think the thought and conceive the idea is inborn ; 
but the power to represent the thought by drawing must be acquired, and generally 
comes only by careful training. 

Why the Appearance of Objects differs from their Facts. — The 
appearance of an object as to outlines depends on two conditions: — 

I. Its position in regard to the observer. 2. Its distance from the observer. 
Position affects the apparent form of an object ; distance affects the apparent size. 
The apparent form of any object ', except a perfect sphere ', varies with every position 
in which it is placed in regard to the observer. 

The apparent size of an object decreases as its distance from the observer increases. 

The effect of distance on the apparent size of an object is a matter of common 
observation. Compare a vertical measurement on the pencil (see page 77) of an 
object at a distance of three feet, with a vertical measure of the same object at a 
distance of ten feet. 





Measurement on the Pencil. — The use of measurement on the pencil 
is to obtain proportion. If pupils do not already know how to measure on the 
pencil, the following practice is desirable. The teacher draws upon the board at 
the front of the room vertical oblongs of different proportions. If the schoolroom 
is wide, it will be better to have several such oblongs, — some at the left, some 
in the middle, and some at the right end of the board. The teacher gives the 
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following directions, and sees that each is intelligently carried out before proceed- 
ing to the next, explaining that the measurement to be taken first is the width 
of the oblong, — next the height of the oblong. The exercise may be varied by 
measuring objects in the room, as window-panes, door-panels, etc. 

Remember that these measurements give proportion only, not size. 

In measuring horizontally, take great care that the pencil is parallel to the 
line of the eyes ; in measuring vertically, that the pencil does not incline either 
backward or forward, either to the right or to the left; that it is kept in the 
same plane, as if against a vertical pane of glass directly in front of the eye. 1 

As it is necessary that the distance of the pencil from the object should be 
absolutely the same while studying any one object or group, all measurements 
should be taken with shoulders resting firmly against the back of the chair, and 
the pencil at arm's length ; it will be necessary also to take all measurements 
with one eye closed. 





Fig i. Pigs. 

Position and Practice by Pupils in Holding the Pencil for Meas- 
urement. — Sit well back in the chair, with head erect, and shoulders resting 
firmly against the back of the chair. Grasp the pencil in the middle with the 
fingers, leaving the thumb, and, as occasion demands, the forefinger, free to move 
along the pencil. 

Hold the pencil horizontal and parallel to the line of the eyes, at arm's 
length, with the point to the right. Drop the hand to rest. Hold the pencil 
vertical (not inclining either backward or forward, either to the right or the left), 
at arm's length, with the point downward. 

1 These are the accepted rules for measurement, and at present they seem the most practical ones. 
Cylindric, conic and spheric perspective brings up some problems with regard to these rules that are not yet 
worked out. 

Those who are interested in the subject of perspective problems will find them admirably treated in 
Modern Perspective, by Professor William K. Ware. 
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Measuring Horizontally. — Sit back in the chair, close one eye y and hold 
the pencil horizontal, at arm's length, with the point.to the right, and so that the 
left end appears to be just at the left side of the form or figure to be measured ; 
move the thumb until it appears to be just at the right side, Fig. i, page 77. 

Measuring Vertically. — Hold the pencil vertical, at arm's length, with 
the point downward, at such a height that the upper end of the pencil appears to 
be exactly on a line with the upper side of the form or figure to be measured ; 
move the thumb up or down the pencil until the thumb appears to be on a line 
with the lower side of the form or figure, Fig. 2, page 77. 

Comparing Two Measurements. — Remember always to take the same 
position (back in the chair, pencil at arm's length) for any two measurements 
that you wish to compare ; and that the measurements give proportion only, not 
size. Take the shorter measurement on the pencil, keep it by holding the thumb 
fixed ; turn the pencil and compare this measurement with the longer, by seeing 
how many times the shorter measurement can be repeated in the longer. De- 
cide carefully upon the proportion between the two measurements. 

As a preliminary to the exercises in Representation, this practice can be 
given in measurement on the pencil. It is not intended, however, that in the 
early exercises the objects shall be studied by measurement on the pencil, as it 
is desired to lead the pupils to see approximately the appearance of objects 
without this aid. It would be well to call for judgment by the eye first, then 
measurement on the pencil. And even when measurements on the pencil are 
made, it must be remembered that they are of assistance only in determining 
general proportion. It is almost impossible to secure absolutely correct meas- 
urements by such means ; the eye must always be the final test. 

Study of Direction of Edges. — In order to study the direction of a 
horizontal edge, hold a pencil horizontal and parallel to the line of the eyes, 
at arm's length with the point to the right. Raise or lower the pencil as the 
edge to be observed may be higher or lower ; but keep it always horizontal and 
parallel to the line of the eyes. Compare the direction of the edge observed 
with that of the pencil. The observation, by this means, of the upper edge of a 
door or of a window-blind, open and shut, brings out admirably the difference 
in apparent direction. 

General Principles. — Nearly all the principles in this subject can be 
gained from the study of the appearance of type forms, the simplest geometric 
solids. These type forms may be broadly classified as, — 

1. Cylindric forms. 2. Rectangular forms. 
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By observations of such forms, pupils may be led to see, and to express 
orally and by drawing : — 

1. That a circle seen obliquely always appears like an ellipse. 

3. That the more obliquely the circle is seen, the more nearly the ellipse approaches a 
straight line. 



3. That the less obliquely the circle is seen, 

4. That a horizontal face, when above or below the eye, always appei 

shortened. 
LofK, V.P. 



nearly the ellipse approaches a 

fore- 



5. That the farther of two edges, horizontal from left to right, appears shorter than 



then 



tctding from the eye, appear to converge, 
ppear to incline toward the level of the eye, 



6. That all parallel horizontal edges, 1 

7. That all receding horizontal edges 1 

and must be so drawn. 

8. That all parallel horizontal edges receding from the eye appear to converge to a 

point on the level of the eye, and must be arawn so that, if produced, they 
•will meet in a point on the level of the eye (i. of E.). 
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That parallel horizontal edges receding to the left appear to converge to a point 
on the level of the eye at the left of the object; those receding to the right 
appear to converge to the right of the object. These points are called respec- 
tively Vanishing Point I (K P. i) and Vanishing Point 2 (V. P. 2). 



I*, cf E. 




10. That for rectangular objects standing with side faces turned equally away, the 

vanishing points are equidistant from the object. 

1 1 . That the farther vertical edges appear shorter than the nearer, and should be so 

drawn. 

12. That for rectangular objects standing with side faces turned unequally away, 

V. P. 1 and V. P. 2 are unequally distant from the object, according to the 
angles at which the object stands. See illustration, page 96. 

The illustrations of the appearance of the hemisphere on the cube and 
the square prism below the level of the eye, illustrate principles 1-8. The illus- 
tration given of the cube turned and below the level of the eye is an exempli- 
fication of principles 6-1 1. These principles can also be confirmed and impressed 
by the study of square plinths above the eye, as in the case of the abacus of a 
column. The illustrations of these principles are made from models, as the 
exact forms of the models show the application of these principles more clearly 
than irregular objects would do. It is delightful to see how pupils will deduce 
the essential laws of the change in the appearance of objects in different posi- 
tions, from their own observation. This deduction, however, should not be 
forced, but should come as a natural growth. 

Placing Models for the Study of the Appearance. — The appearance 
will be the most pleasing if the model or group of models is placed so as to be at 

an angle of about 25 ° below the eye. 
If placed too far below the eye, the 
effort required to see it while drawing 
will be reflected by an effect of con- 
straint of violence and unrest in the 
drawing. If placed too near the level 
of the eye, the drawing will lack char- 
acter and depth. 
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A pupil will not be able to place a model or group upon his own desk so as 
to be at the most pleasing angle, unless the model or group is raised in some 
way. But he will see the group on the desk in front of him at about the proper 
angle. The following plan for seating and for placing the models is suggested. 
It may be found possible, under some conditions, to place the models and to seat 
the pupils a little farther to the right and left than indicated in the plan given. 
The model or group is represented by a square, the pupil by a cross. 












Let the pupils sit alternately a little toward the left and the right of their 
respective desks, beginning by having those in front sit at the left. Let those 
pupils sitting at the left arrange the group on the back of the desk at the right 
end ; let those sitting at the right arrange the group on the back of the desk at 
the left end. Each pupil, except those sitting in the front row, can then study 
and draw the group on the desk in front of his own. If possible, do not have the 
seats in the front row occupied. This can sometimes be accomplished by having 
the pupils in the front row take the seats of those who are absent. If this is not 
possible, let each pupil in the front row arrange a group from which to draw 
on the desk opposite, being careful, however, to turn the models or objects 
somewhat, so that the group may present the aspect desired. 
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It is important that all drawings for exercises in Representation should be 
the results of the pupils' own observation ; therefore each pupil must study a 
model or a group, and the teacher must be very careful merely to guide the 
seeing, and not in any way to force it. These are exercises in studying and 
drawing models and groups not according to theory but as they appear to the eye. 



The placing of objects is generally something of a problem. But in the case 
of an upright cylindric or conic object, which always appears the same, the solu- 
tion is easy. Boards may be procured long enough to extend across the aisles 
between the desks. Two such boards would be required for each alternate aisle, 
one being needed at the front and one half-way down the aisle. Cleats may be 
screwed on the ends of the boxes of the desk to serve as supports for these 
boards when they are needed for the drawing exercise. The other aisles will be 
left free for the teacher or pupils. At the close of the exercise, the boards can 
be removed and put away. 

Selection of Objects. — It is well to remember that even in its begin- 
nings, this work should be pictorial art. For this purpose, select objects which 
are beautiful in form and pleasing in association. The many pleasant associations 
that we have with objects which are constant companions form a good basis for 
direct study. 

The selection of natural objects must be made with equal care. It is fre- 
quently said that " Nature never makes a mistake." The inference made by some 
from this statement is that all natural objects are beautiful. A moment's reflection 
will show that this is not true. In selecting natural objects, of any definite kind, 
for Form-Study and Drawing, the guiding thought should be to choose a charac- 
teristic and beautiful example. 
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Quality of Line. — Every drawing should show a feeling for the character 
of the material of the object drawn. This is always seen in what is called 
artistic rendering. The wooden models are exact in form and outline ; there- 
fore, in drawing their outlines, a line even in width, while also soft and trans- 
parent, should be used. Natural objects differ from manufactured objects in 
substance and texture, and they have varying outlines. The outlines not only 
vary in direction, but they are more decided and definite in some parts than in 
others. This variation in direction and in definiteness is expressive of the vary- 
ing forces of life and growth, and must be rendered by a similarly varying line 
in the drawing. A lemon, being somewhat indefinite in outline, on account of 
the peculiar texture of the skin which holds its delicious fragrance, should be 
drawn with a line varying in thickness and not quite continuous. The skin of 
the apple is smoother; this will need a somewhat lighter line and more continu- 
ous throughout than the line for the lemon. Remember also that it is the 
general form which should be expressed, and not the small details. 

Table-Line. — In order to show that an object is resting on something, 
and thus to give an effect of rest in the drawing, what is called a table-line is 
added. This. line represents the farther edge of the table or shelf on which the 
object rests. Place an apple on a book slightly below the level of the eye, and 
observe how high up on the outline the farther edge of the book appears to be. 
This will help you in drawing the table-line. In order to have the table-line 
properly observed, the teacher must see that objects are not placed too near the 
farther edge nor too far in front of it. In the former case, the table-line will 
appear too low, and as if the object were in danger of tumbling off ; in the latter 
case, the table-line will appear too high, and as if the object were surrounded by 
too much space. A good general rule is to place the object so that the farther 
edge of the table or object on which it rests will appear to be less than half way 
up the height of the object. The table-line should always be made a little 
lighter than the line of the object, to express distance and subordination. 

A Group. — In making a group, determine first the idea to be expresssed, 
thus leading to the selection of objects having harmonious relations. The idea 
of the group, then, controls the selection of the objects — here again appears the 
maxim, as true in art as in education, the whole before the parts. If the idea 
is to express the beauty of fruit, let the group be wholly of fruit. If the idea is 
to express the beauty of vegetables — fruits of the earth — let the group be wholly 
of vegetables. A variety of things having no apparent connection with one 
another gives no pleasure in a picture, and distracts rather than composes. For 
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instance, a group of delicate fruit with rougher vegetables seems inharmonious. 
They have not enough in common, either in the purpose which they serve or in 
their general appearance. The arrangement is incongruous. Only the most 
hardy fruit should be grouped with vegetables. 

Composition. — One of the most important elements in Representation is 
that of composition. This element enters into all Representation, whether of 
single objects or a group of objects. Its purpose is to create a subtile arrange- 
ment or synthesis of lines, of forms, of colors, which shall present a beautiful 
whole. The final test of composition must be its effect in producing a beautiful 
impression as a whole — an impression attained only through that interrelation 
and subordination of parts which makes oneness, — unity. Ruskin defines com- 
position as " the help of everything in the picture by everything else." The first 
step toward composition is selection, looking toward harmony. The objects 
selected for a group may be beautiful in themselves, and yet, if their relation to 
each other, if their mutual " help " is not considered, if, in other words, they are 
not " composed," the effect as a whole will not be beautiful. 

The Arrangement of a Group. — If a picture of a group is desired, it 
will not, then, be satisfactory to place the objects at random and draw them. 
Some thought must be given to the arrangement ; for, if arranged in one way, the 
group may be very pleasing, while if arranged differently, the group may not be 
at all pleasing. If such arrangements are considered thoughtfully, it will be 
found that, in the one case, the simple principles of elementary composition have 
been regarded, and in the other they have been disregarded. It will be found, 
moreover, that these principles of composition are so simple and natural that 
children may be led to discover them. In studying the arrangement of a group, 
consider, — 

i. The place of the principal object. 

2. The place of the secondary objects. 

3. The figure made by the group on the table. 

4. Partial view of some of the objects. 

5. Upper line of the group. 

6. Variety in the positions of the axes and in the faces visible. 

7. Repose of the objects. 

8. Unity of the group — distance between objects. 

(1) Choose the principal object, and, generally, place it centrally but not 
exactly in the centre ; (2), do not place the other objects in a straight line with 
the principal object; (3), try the effect of placing the objects so that if the 
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centres of their bases were connected an irregular figure would be made ; (4), 
place them as if they were good friends and belonged together, and (5) so that 
they will appear at rest. But remember (6) that the objects should not have the 
same positions, that is, their axes should not be all upright or all horizontal ; 
they should not be parallel or at right angles to each other ; and they should not 
present exactly the same faces ; and (7) one of the objects should be partially 
hidden behind another, even if there are no more than two objects in the group. 
Look now (8) to see if, in the group that you have made, the objects will appear 





of the same height when drawn. If so, change them, for the effect will not be 
pleasing. By skilful questioning, the pupils can be led to these points. 

It will be noticed that unity, repose, and variety are emphasized as of particu- 
lar importance. They are indeed essentials in all good pictorial composition. 
Both variety and repose should be tributary to unity in any composition. Where 
unity is lacking, repose is always lacking. 

Consider also the arrangement with reference to carrying the eye into the 
picture. Placing one object farther back than another suggests distance into 
the picture, which is always pleasing, as it brings with it the feeling of freedom 
and atmosphere. If one of the objects is placed so that its axis or its leading 
lines tend from you, it will aid in producing the effect of distance. 

Blocking-in. — It is a great art principle to look for the mass first, whether 
in form, or in light and shade. Every exercise in Representation should tend to 
fix this great principle. Blocking-in — that is, getting the general shape and pro- 
portion in the quickest and simplest manner possible — is one of the means by 
which attention is directed first to the mass, rather than to the details — to the 
group as a whole, rather than to individual objects in the group. Hence, the 
group being arranged, it should be blocked in. But very few lines should be 
used ; for if every change in direction should be represented by a line, the process 
of blocking-in would become that of studying details. The illustrations, Plate 
I., will show how a few lines will bring out the general mass ; a few more have 
been added to bring out each object as a whole. 
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You will note that the blocking-in lines sometimes touch the outlines of 
the objects, sometimes cross them, and sometimes do not touch them at all, 
as there may sometimes be subordinate objects or outlines, that do not affect 
the outer limit of the group. The blocking-in lines may be continuous, or may 
be simply indications of direction. The special points in blocking-in are propor- 
tion of the mass, shape of the mass, size suited to the space. There is no rule 
for blocking-in which excludes any of these conditions ; any of these ways may 
be taken which will help to express the general shape of the group. Whatever 
way is taken, however, blocking-in lines should be very light, that they may not 
interfere with the later stages of the drawing. And there should not be a feel- 
ing that they must be absolutely adhered to ; it frequently happens that changes 
are found necessary as the drawing progresses. 

Blocking-in has more than the immediate effect of getting the shape of the 
particular group to be drawn. It induces a habit of mind ; it leads to study of 
the mass everywhere, to large views, to looking at the whole before the parts, be- 
ginning first in judgment of form in mass, then in detail of a group of forms, 
continuing this habit in judgment of actions, and of events. 

Rendering a Qroup. 

Rendering. — Having blocked in the group, the next thought must be how 
to finish it so that it may best tell its story. The rendering of a group of objects 
— that is, the quality and variety of line used — should be such as to suggest the 
leading ideas of a group. Therefore, in completing any drawing, keep in mind 
the whole thought which is to be expressed, and aim to express as far as possible 
by the rendering, the same ideas that were specially considered in the arrange- 
ment of the group. 

The Principal Object. — It is necessary that one object should be more 
noticeable than others, in order to have the eye at once attracted. The princi- 
pal object in a picture may not be consciously observed first, but the eye finds 
there a resting-place ; if, on the contrary, there are two or three objects equally 
prominent, the eye is distracted, and the attention wanders. The principal 
object should be drawn in such a way as to attract the eye at once. 

Secondary Objects. — One object alone is not so interesting as a group of 
objects ; for an agreeable element of contrast is added by means of the relation 
of other objects to the principal object. As they are subordinate to the principal' 
object, they should be rendered by lines not as strong and not as definite as 
those of the principal object. 



PLATE I 





Blocking- In. 



To face page 86 
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Distance. — The effect of distance into the picture, obtained by the pla- 
cing of some of the objects farther back than others, must be expressed in the 
rendering by making the lines for the farther objects somewhat lighter and less 
definite than those of the principal and nearer objects. By the addition of a 
background, there will be in such an arrangement, foreground, middle dis- 
tance, background. 

Light and Shade. — In addition to the expression of distance, an empha- 
sis on the side of the objects opposite the light, to suggest shade, will also add 
to the effect. If the light comes from the left, — as it should do in every 
schoolroom, — the right side of the objects would be in shade, and hence the 
right side should be emphasized. But the light comes from above also, so that 
the lower part may also be strengthened. These dark lines suggest shade, but 
they also suggest light ; for there would be neither shade nor shadow were it 
not for the light. So the touches for shade really introduce the thought of light 
into the group. 

Still farther the shade and shadow may be expressed by lines, varying accord- 
ing to the degree of shade and shadow, as illustrated in the Drawing-Book, 
page 12, and on Plate II. 

Variety. — The element of variety will appear in the rendering already 
suggested. In addition, it must be remembered that the texture of the line 
should vary according to the character of the object. If the object is manu- 
factured, the edges and profiles will be sharper and more even than those of a 
natural object. The edges of the models are well defined. The outline of 
fruit shows yielding irregularity; the outline of leaves and flowers is tender 
and delicate. These qualities should be shown by an even and firm line in the 
one case, and by a varying line in the other. 

Unity. — The effect of unity produced by the arrangement of the objects 
can be increased in the rendering by putting the emphasis on the principal 
object, and keeping the others in their proper relation. This can be done not 
only by keeping the secondary objects more subdued in line than the principal 
objects, but also by a greater omission of detail. . 

Repose. — This is one of the highest qualities in pictorial composition, but 
some of its elements may be brought out even in early work. The effect of 
repose is produced by the proper and restful arrangement of objects. This 
effect will be increased in the rendering if the transitions from light to dark, 
from definite to indefinite, are gradual and not violent. The table-line is 
a very necessary, though minor, element of repose, as it gives the idea of 
support. The table-line should be in lighter line than the group. 
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Values. — The proper relation of objects in regard to their importance in 
the group or picture is expressed by what are known as values. The rendering 
must be such that it will show the relative importance of the parts of a group or 
a picture — that is to say, the values. In artistic rendering of outline, the prin- 
cipal and the secondary objects, the nearer and the farther objects, the light and 
the shade, are all made manifest by the difference in quality and emphasis of 
line. The principal object has the strongest emphasis or accentuation, and all 
other objects receive less in proportion to their importance. This must be care- 
fully borne in mind ; for an eager worker often forgets the need for expressing 
the relation between the principal and the subordinate objects, and emphasizes 
equally the shade on all, ignoring values, and producing a staring and " spotty " 
effect, quite different from that produced when a due regard is paid to subordi- 
nation of the less important, and appreciation of the more important, parts. 
From what has been said, it will be seen that in the rendering of secondary 
objects, strong contrasts should be avoided ; the effect of the secondary objects 
as a whole should be subdued. 

In the treatment of light and shade and shadow, the study of values can be 
carried much farther, of course, than in outline as in Plate II.; and the values 
can be most subtilely expressed. 
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EXERCISE XL — Bowl-Appearance below the Eye. 

MODEL: Bowl. 
OBJECT. — To study and draw the appearance of a cylindrlc object below the eye. 

The Bowl. — In early times, as is sometimes the case now, the hand was 
used for a drinking-cup. Gourds and cocoanut shells were used to store and 
carry liquids. When the people discovered that clay could be fashioned and 
then burned to hold their liquids, they made rude forms. Doubtless their first 
cups and bowls were modelled from the hollow hand, the nut, the gourd, the egg. 
These forms are still retained, varied occasionally by the addition of a base. 

A bowl is used more for holding liquids temporarily than for drinking or pour- 
ing ; therefore its form is not like that of a tumbler or a pitcher, and it must be 
wider than high. On the other hand, it is desirable that a bowl shall be of such 
a form that it can be carried short distances without danger of spilling the con- 
tents ; therefore, it must not be low in proportion to its width, like a dish or a 
plate which is intended more for solids. Its profile may be either curved or 
rounding ; but a bowl with profile rounding very much at the top, either in or out, 
is not ordinarily desirable. Rose-bowls are made to round in at the top, in order 
to keep the stems of the flowers in place. These things can be developed from 
the pupil's own experiences, and will serve to direct the attention with more inter- 
est to the bowl to be studied. A bowl seems a rather prosaic subject ; yet its 
homeliness lends attraction to a verse in Whittier's " Barefoot Boy," which is 
illustrated on page 92. 

" O, for festal dainties spread, 
Like my bowl of milk and bread ! 
Pewter spoon and bowl of wood, 
On the door-stone, gray and rude, 
O'er me, like a regal tent 
Cloudy-ribbed, the sunset bent, 
Purple-curtained, fringed with gold, 
Looped in many a wind-swung fold; 
While for music came the play 
Of the pied frog's orchestra; 
And, to light the noisy choir, 
Lit the fly his lamp of fire. 
I was monarch : pomp and joy 
Waited on the barefoot boy 1 '* 
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Rims. — The rims of bowls, dishes, and pots make an interesting study. 
Some rims roll over, as in a tin dish ; some round over, as in a bowl ; some are 
square, as occasionally in a flower-pot Illustrations of these rims are given by 
means of front and top views at Fig. i. Their appearance is shown at Fig. 2. 




Fig. x. 




Fig. a. 

Make a careful study of the rims of the bowls that have been selected as 
models for the exercise. Notice the outlines of the rim, that you see both at the 
front and at the back, and notice also what part of that outline is the inside of 
the rim and what part is the outside of the rim. This is a somewhat elusive 
point as to appearance, and will repay careful observation. 

The proportion of the bowls should also be carefully noted. Direct the 
pupils' attention first to the appearance of the bowl as a whole, and be prepared 
by previous observation to assist them as to any special peculiarities that may exist. 
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Other Objects. — To give variety to the work, other objects of general 
cylindric or conic form are suggested. 








Suggestions of other Objects. 
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Rendering. — Show texture by the quality of line, making the outline for 
tin and for glazed pottery comparatively smooth, for unglazed pottery more 
broken; nearness by accentuation, distance by less defined lines; light and 
shade by lines darker on the shade side, less dark, however, than the accentua- 
tion. Make the table-line lighter than the rest of the drawing. A great deal of 
feeling can be shown in mere outline. Harmonize the whole. 

To be developed. — Appearance of a bowl below tbe eye; study of 
the outline of the rim; rendering suited to the object. 

Directions for Drawing — Consider the space for your drawing and the siie to look 
well in this space. Draw a central line. Mark upon it the height of the bowl 
and the width of the upper and lower ellipses. Draw the horizontal diameters 
for these. Practise movement, and draw the ellipses with a free-arm movement. 
Draw the profile curve of the bowl. Study carefully the drawing as a whole 
for proportion and beauty of outline. Correct, erase all wrong or unnecessary 
lines, and finish with a soft gray line. 
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EXERCISE XII.— Cubic Object. — Turned. — Appearance Below the 
Eye. 

OBJECT. — To study and to draw the appearance of a cubic object below the level of the eye 
and with aide facea turned equally away. 

Study of the Object. — This exercise is a review of the study of rectangu- 
lar models standing with side faces equally turned away, and below the eye, 
given in Book VI. It will be well to have as much variety in the objects drawn 
as possible ; but if it is likely that objects will be lacking, each pupil may pre- 
pare for this exercise by making of stiff paper a cubic box with a cover, dimen- 
sions 4"x4"x4". 

Give pupils a little preliminary practice in studying the large objects about 
the room, with special reference to the apparent inclination of horizontal 
edges, which retreat from the eye, both above and below the level of the eye, 
For this purpose, each pupil should fold two pieces of paper so as to make 
two strips about £" wide and 3" or 4" long. The strips being placed together, 
they should be held at the end, between the thumb and finger, in such a way 
that one strip will turn readily. They should then be held in one hand be- 
tween the eye and the object in such a way that one strip will be vertical, 
while with the other hand the other strip should be turned until it coincides 
with the apparent inclination of the horizontal edge to be studied. The strips 
should be held parallel with the observer, and not turned away in the direction 
of the edge observed. The illustration shows the study of a vertical square prism. 




Have the boxes placed on the back of the desks, and let each pupil observe 
the box on the desk in front of his own. Care must be taken that the side faces 
of the box are turned equally away. The order of study should be — 

I. Whole height of appearance; whole width; proportion of width to height. 
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2. Place of nearest vertical edge. 

3. Level of the eye. 

4. Apparent direction of the two nearer upper edges ; the two lower edges. 

5. Width of left face ; of right face. 

6. Relative direction of farther upper edges. 

7. Proportion of the height of the cover to the height of box ; apparent direction of 

edges. 

Lead pupils to state during the study of the model (see pages 79, 80) that — 

1. All receding horizontal edges appear to incline toward the level of the eye, and 

must be drawn so. 

2. All parallel horizontal edges • receding from the eye appear to converge to a 

point on the level of the eye (V. P.), and must be drawn so that, if pro- 
duced, they will meet on a point on the level of the eye (L. of E.). 

3. Parallel horizontal edges, receding to the left appear to converge to a point on 

the level of the eye at the left of the object ; those receding to the right 
appear to converge to the right of the object. These points are called 
respectively Vanishing Point 1 (V. P. 1) and Vanishing Point 2 (V. P. 2). 

4. For rectangular objects standing with side faces equally turned away, V. P. 1 and 

V. P. 2 are equidistant from the object. 

5. The farther vertical edges appear shorter than the nearer, and must be so drawn. 

It is better that the principles stated above should be discovered by the pupils 
through their own observation, than that they should be given by the teacher. 
A wise direction, but not a forcing of the pupils' observation by the teacher, will 
lead them to these conclusions concerning the appearance of objects. Much 
observance of convergence should precede the development of vanishing points. 
Convergence is a tending toward, and not a meeting at a point — a vanishing 
point must be imagined, but convergence can be observed. It is well, in draw- 
ing, to extend the converging lines beyond the lines of the object, as in the 
illustration on page 99, — feeling, as it were, after the convergence of the lines 
while drawing. 

Illustrations in the Drawing-Book. — A study of the illustrations will 
show that the objects stand with side faces equally turned away ; for the nearer 
edges of the top face incline at the same angle, and the edges of the base also 
incline at the same angle. The equal width of the side faces shows that the 
bases are square, and the proportion of the height to the width leads to the con- 
clusion that the objects are cubic. 
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Size and Placing of the Drawing. — There should always be a suitable 
margin left about a drawing; this requires, of course, that a proper space 
should be left between any printed matter upon the page and the drawing. 
The placing of the drawing in the space should also be considered ; and, as a 
usual thing, more space should be left above the drawing than below. It is 
a part of aesthetics to make a drawing of suitable size, and to place it well in the 
space. A drawing which is too small or illy placed, gives a feeling of discom- 
fort, which detracts from repose and therefore from beauty. 

To be developed. — Observation of the appearance of a cubic object 
with side faces turned equally away ; statement of conclusions ; 
study of size and placing of drawing ; quality of line according to 
the texture of the object. 

Directions for Drawing. — Indicate by light lines the whole height of the drawing, 
and the whole width. Draw the vertical for the nearest vertical edge. Draw 
the horizontal edges of the box, slanting as much as they appear to when the 
strips of paper are used. Next, draw left and right verticals. Study the pro- 
portion of the height of the cover to the height of the box, and draw the lower 
edges of the cover. Draw a table-line. Finish the drawing in soft gray lines, 
varying the lines for distance, texture, light and shade, and relative importance. 
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EXERCISE XIII. — Cube Turned.— Appearance Below the Eye. 

MODEL : Cube. 

OBJECT. — To study and draw the appearance of a cube with aide faces unequally 
turned away. 

Change of Position. — It will be noted that the appearance of an object 
changes with every change of either the position of the object or the position of 
the observer. But although the appearance of an object differs with every new 
position, yet every position studied helps in the study of another position. 

Comparative Study. — Place the cube with side faces unequally turned 
away ; turn it a little more to the left or to the right, and study the appearance 
as suggested in Exercise XII., Topics i to 7. Compare the apparent width of 
the two vertical faces. The face which is turned away at the greater angle 
will appear the nearer. 

Compare the apparent inclination of the two upper front edges — of the two 
lower front edges — using strips of paper as in the previous exercise. The 
edges of the vertical face that is turned away at the greater angle will appear to 
incline upward more than the edges of the vertical face that is less turned away. 

Observe also on which face the edges appear to converge the more rapidly, 
and you will discover that they appear to converge more rapidly on the face 
which is the more turned away. 

V.P.I. V.V.2. 




Through the observation of the cube with side faces equally turned away, in 
the previous exercise, certain conclusions were reached (see page 94). You 
will find that all these conclusions, except 4, are applicable to the cube as now 
turned. By study of the cube in this position, it will be found that — 

For rectangular objects standing with side faces unequally turned away, V. P. 1 and V. P. 
2 are on the level of the eye, but are unequally distant from the object, according to 
the angles at which the object stands. 
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Stages in Drawing. — Before pupils begin to draw, xead them to see that 
the three preliminary stages in laying out the drawing of the appearance of a 
solid should be : — 

Stage 1. Whole height and width of the appearance expressed by indefinite lines. 
Stage 2. Level of the eye expressed by an indefinite horizontal line. 

Selection of Position of Cube. — Turn the cube at various angles, and 
you will discover that if turned too much to the left or to the right, the effect is 
not pleasing. The best effect is obtained when the inequality in the appearance 
of the vertical faces is not excessive. 

By raising and lowering the cube, you will find also that there is a choice 
as to the appearance of the top face with relation to the level of the eye. Many 
a drawing, in which the appearance is correctly drawn, is very unpleasant in 
effect because a pleasing relation to the level of the eye was not considered. 
The cube should not be so near the level of the eye that the apparent shape of 
the top face can be discerned and expressed only with difficulty ; neither should 
it be so far below the level of the eye, that the width from back to front will 
approximate to the length of one of the edges. The latter position gives the 
effect of looking down too much on the part of the observer. As a general 
thing, the effect of looking fairly straight forward is better. Repose in effect can 
hardly be obtained unless all the arrangement in a picture suggests comfort in 
observation. 

Selection is a true art principle, and is applicable not only to the objects, but 
also to the arrangement of a picture. It is one of the first principles of com- 
position. To draw an object or a group of objects without thought in arranging 
them may be of some use in a mere study of external appearance, but the art 
element will be distinctly lacking in the drawing. In every exercise, an ideal 
should be before teacher and pupil. 

To be Developed. — Study of placing the model; observation of the 
appearance of a cube with side faces unequally turned away ; state- 
ment of conclusions ; study of size and placing of drawing ; quality 
of line as to texture and distance. 

Directions for Drawing. — Follow the directions given under Exercise XII. for 
drawing the box, being careful to make the drawing of such size as will look 
well on the page. 



98 REPRESENTATION. [book vii. 



EXERCISE XIV. — Rectangular Object turned.— Appearance below the 

level of the Eye. 

MODELS: Book, Box, Chair, Table. 

OBJECT. — To study and to draw the appearance of a rectangular object turned and placed 
below the level of the eye. 

Preparation for the Lesson. — Be careful to have several objects in the 
room which may be used for this exercise. If pupils can assist in providing these 
objects, so much the better; it will add to their interest in the drawing. And 
this exercise should be one, not simply of seeing, but also of feeling. Have the 
objects placed so that they will be below the level of the eye of pupils. 

Spirit of the Work. — Awaken the interest of the pupils. Try to lead 
them to feel that in making the drawings for this exercise, the aim should be not 
merely to make truthful representations of objects, but to have the drawing 
express their personal feelings about the object. 

Animate them to quick observation and to quick expression ; at the same 
time encourage thoughtful, earnest, and serious consideration of the work. Lead 
them to spontaneity in their drawing, and break down, if possible, any tendency 
to mechanical drawing, or to drawing simply for the purpose of exemplifying prin- 
ciples of perspective. This does not mean that the principles should be dis- 
regarded, for they should be carefully honored by observance. Remember, 
however, that these principles may be carried out in a drawing with absolute 
correctness, and yet all artistic quality, all life and expression, may be entirely 
lacking. Let the pupils seek, then, to attain perspective truth in drawing by all 
means, but let them also seek to express truth of feeling. 

Carry the methods of this work into the drawing in connection with other 
studies. Bring out artistic treatment — the expression of feeling ; and the art- 
idea — the seeking for the ideal, seeking for the best, as essential in all represen- 
tative drawing. Encourage drawing from objects at home. This home work 
will be found to be a valuable adjunct to the school work. 

Suggestions for Study. — Personal experience in the development of an 
exercise is of the greatest value to the teacher. Such an exercise as this should 
be carried out by the teacher before giving it to the pupils. For even if the 
lesson may have been given before, the fresh inspiration gained through one's 
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own endeavor for expression of feeling by drawing, is the great preparation 
needed. The suggestions offered will be a guide to teacher or pupil. 

Make upon practice paper small, quick sketches of as many pleasing rectan- 
gular objects as you can see about the room, selecting good points of view. If 
viewed from one point, an object may be hardly recognizable, and may show 
very little that is attractive, while if viewed from another, its distinctive and its 
most pleasing qualities may appear to the best advantage. 

When you have completed your quick sketches, look them over to see which 
give the best pictorial effect — which seem to present the object from a good 
point of view. Among those which show good effects, decide which you would 
prefer to draw, which object pleases you the most, which has the most interest- 
ing associations, and calls up pleasant memories. 
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Turn your practice paper over, and on the other side make a quick sketch 
of the object chosen, of a suitable size for the paper. Bear in mind what has 
already been developed of the general appearance of rectangular objects turned. 
Study your object with regard to these conclusions, and then study the sketch 
to see how far it agrees with your study of the object. Correct your sketch, not 
by erasing, but by drawing new lines where needed, as shown in the illustration. 
Do not attempt to put in details. When you feel that the general lines are about 
right, make those lines which are correct a little stronger than the others, so 
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that you may get an idea of the general effect of the outline. In pictorial draw- 
ing, always look for the effect of the whole rather than of any part. Do all this 
work freely and rapidly, but not carelessly. Let every line stand for a thought. 

Study your object as to the characteristics to be expressed. Study the illus- 
trations to see how the effects of distance, light and shade, texture, etc., are ren- 
dered. Notice the almost indefinable differences between the lines of the box 
and those of the books, of the quite new table and of the somewhat worn chairs. 
Erase incorrect outlines, and work for effects of distance, light and shade, and 
texture. Avoid rigidity ; let your lines be soft and open, expressing the point of 
deepest shade, however, with emphasis. And above all, let your drawing show 
that you care for the picture you are trying to make. 

If you have not succeeded very well in your rendering on practice paper, 
if you have found difficulty in making your lines show what you wish them to 
show, copy on the left half of page 1 1 one of the groups on page i o. (See Plate 
II.) On the right half of page n, try again your drawing from an object, 
endeavoring to make the drawing soft, yet clear and expressive. 
To bo Developed. — Selection of object ; careful observation ; good 

expression by drawing. 

Directions for Drawing. — Make one or two drawings from objects, planning well for 
the page. Or copy on the left half of the page one of the examples on page to, 
and on the right half make a drawing from an object. 
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EXERCISE XV.- Light and Shade. 
MODELS : Sphere, Cube, Cylinder, or other Models. 

OBJECT. — To study the effect of light and shade ; to arrange a group of models so that this 
effect will be pleasing ; and to express it by drawing. 

Three Conditions. — Look at any object placed in the light ; the part 
toward the light is of a different tone from the part away from the light and the 
object casts a shadow. We have, then, light on the part toward the light, shade 
on the part away from the light, and the shadow cast by the object — three 
distinct conditions as regards the light. These conditions, generally included 
under the term light and shade, are to be studied in this exercise. 

When the light comes but from one part of the room, the light on the object 
is strong, the- shade and shadow are well defined. If light comes from two or 
more directions, there will be cross lights, which will cause perhaps two or three 
shadows mingling with each other, and render the limits of shade and shadow 
vague. In any elementary study of light and shade, therefore, the light should 
be arranged as far as possible to fall in one direction. 

The best effects can be obtained in a schoolroom where the light comes in 
from the side alone. 1 If the room is lighted from one side and the back, shut 
off the light from the back and from all but one or two windows at the side. If 
the lower part of these windows can be screened, it will be better. In the case 
of cross lights, only the strongest shade and shadows should be studied. 

Arrangement of Models. — Begin the study of light and shade from 
models rather than objects, as the effects are simple. A group of two or more 
models affords more variety and contrast than if but one model is taken. 

Even more care is necessary in the arrangement and placing of objects for 
study of light and shade effects than for mere outline drawing. Each pupil may 
pile three or four books far back upon the desk, alternately at the left and right, 
see page 80. If there is absolutely no level part of the desk, raise the pile by 
placing a folded paper under the front, so that there may be a surface about 
level for the models. On the upper book place a sheet of manila paper, and 
then arrange the sphere and the cylinder to make a pleasing group. Lead 
the pupils to discover that the sphere slightly in front of the cylinder makes a 

1 Where position can be chosen, it is well to place the objects so that the light comes from the left 
and above; for elementary work. The light on the drawing will not then be obstructed by the hand. 
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more agreeable arrangement than beside or behind the cylinder. To keep the 
spheres stationary, place them on tiny brass or rubber rings, which may be 
bought by the box, and distributed and collected with the models. 

Study of Effects. — If the teacher, in preparing for this lesson, will work 
at a pupil's desk, any peculiarities in the situation will become apparent. 
Observe the general form of the whole group — the proportion of one model 
to the other. Sketch lightly, but carefully, the cylinder and sphere. Half close 
the eyes, and look carefully at the shade upon the models and the shadows cast 
by each model upon the paper. You will see what artists call the breadth of 
light and the breadth of shade on the models — that is to say, the light side 
as a whole, and the dark side as a whole. Still " looking through the eyelashes," 
see how far the breadth of shade extends upon the cylinder, upon the sphere — 
the shape of the shade. With a line so faint that it will not be observed when 
the shade is expressed, sketch on the drawing of the cylinder, the blocking-in 
of the limit or outline of the shade — the same upon the sphere. Study the cast 
shadows most carefully as to general shape — they often fall in a most unex- 
pected way. The foreshortening on a horizontal surface must not be forgotten, 
and the absolute change of general direction when continued on a vertical sur- 
face. Notice, the shape of the cast shadow of the cylinder, of the sphere, and 
that the shadow of the sphere may run up on the cylinder. Block in very lightly 
the outlines of the shadows wherever they fall. It must be borne in mind that 
the shades and shadows will be different for each pupil. Each one must study 
for himself. Those in the front seats may get the light a little over the shoulder, 
so that their shades and shadows will not be like those for whom the light falls 
more directly. 

Now give careful study to the relative tones of the light, shade, and cast 
shadow. Which is lightest ? Which is darkest ? Which is the middle tone ? 
Cast shadows are always slightly darker than the shade upon objects. Look at 
various objects upon which the light falls from one direction for examples. 

Expression of Shade and Shadow. — Keep at first to simple breadth 
of light, breadth of shade, and cast shadow. Express these planes by drawing 
simply — a good method is shown in Fig. 2, page 12 of the Drawing-Book. 

After this is attained, a closer study of effects, — of the contrasts and rela- 
tions of light and shade, — of what are known as values, as on Plate II., may 
be undertaken. Where is the deepest tone of shade? Express this, studying 
the method shown in Fig. 3, in the Drawing-Book. As the study progresses, the 
tender gradation and flow of shade will become more and more visible, and the 
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beautiful relations of light and dark will appear more and more. Figs. 4 and 5, 
reproduced for the Manual on Plate II., show how different planes and values 
are expressed. Study all of these illustrations, and observe the different han- 
dling or technique. Remember that each medium used in drawing should be 
handled in its own way. It is not well to work with the pencil for a scumbled 
effect similar to charcoal — the touches of the pencil should be definite and sure, 
but not mechanical. The methods illustrated here are not to be taken as rules 
given, but as suggestions and helps. The blocked-in method of Figs. 1, 2, 3, in 
the Drawing- Book, keeping planes of light and shade according to mass, is very 
good for beginners. Notice that there is a difference between a drawing merely 
suggesting light and shade by emphasis, and one in which light and shade is 
studied for relations and values. 

Notice that in all the illustrations the lines are parallel and close enough to 
merge a little, and not close enough to cover the surface of the paper ; that in 
the illustrations, Figs. 1, 2, 3, showing breadth of light and shade, or planes of 
light and shade, the lines are oblique, except on a horizontal surface. This 
direction is preferred because it seems the nearest to neutrality; that in the 
illustrations showing more of values, Figs. 4 and 5, the direction of the surface 
is expressed by lines, straight lines being used for plane faces and curved 
lines for rounding faces : that when a shadow falls upon a horizontal surface it 
is expressed by horizontal lines, and that if a part of the same shadow falls 
upon a vertical face or surface, the lines expressing the shadow are vertical. 
These suggestions as to direction of line must not, however, be considered as 
absolute or prescriptive. 

The strengthening of the outline away from the light that is practised in 
outline drawing is omitted in light and shade drawing. The limit of the model 
is expressed by the shade. Always trust as far as possible to the mass of shade 
to define the form. 

When a picture is worked up towards full values, there will appear fore- 
ground^ middle distance, background. These may be carried out even in a 
simple group — the principal object being in the foreground, the secondary ob- 
jects being in middle distance, the background being added as in Fig. 5 ; see 
also Plate II. In rendering, the foreground should have the stronger, clearer 
touches, the middle distance the more subdued touches, and the background 
should be entirely subordinate, fainter and less defined than any other part of 
the picture. Remember, however, that the background should be drawn with 
careful control, and with a consideration of its purpose. Herein lies the lesson 
of restraint, as valuable in life as in art. 
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Copying. — It will be very helpful to copy one or more of the examples on 
page 12 of the Drawing- Book. It is well that pupils should be given standards 
outside of and higher than themselves. But there are two kinds of copying — one 
purely mechanical and external, the other that which is done with a desire to enter 
into the thought expressed and the manner of expressing it. William Morris 
Hunt said to his pupils (who were special art students) : " I like you to copy some. 
It shows how hard a good thing is to do." And again, "You must set your- 
selves ahead by studying fine things. If you don't, you never will do them. I've 
told you over and over again whose works to draw — Michael Angelo, Raphael, 
Albert Diirer, Hans Holbein, Mantegna. Get hold of something of theirs ; hang 
it up in your room ; trace it, copy it, draw it from memory over and over, until 
you own it, as you own " Casabianca " and " Mary had a little lamb." 

Pupils' Work. — Ask each pupil to study and draw, if possible, from the 
group on the desk in front of him. As in the previous exercise, some work can 
be done on practice paper, before working in the books. It will be better for 
the greater number of pupils to try only the simple expression by planes, as in 
Figs, i and 2. When the pupils have obtained ability to render these simple 
forms in proportion and mass of light and shade, they should draw more diffi- 
cult forms and groups, rendering them the same simple manner. Let the pupils 
see things simply and en masse. Do not work for finish. 

It has been found of advantage by some teachers to give drill exercises in 
shade lines — light, medium, and dark, vertical, horizontal, and oblique — in 
curved lines also, and in sets of lines crossing each other. Sets of lines crossing 
each other should not differ greatly in direction. If they differ very much in 
direction, the result will be that of a lattice, a sieve, or a grating. Rendering 
should always be made as unobtrusive as possible. 

It is well, also, before working up the shade and shadow, to have a little 
work in shade lines — testing the pencil, as it were, for the different degrees of 
pressure necessary to produce the variations of line required. 

To be Developed. — Observations of light, shade, and shadow ; ar- 
rangement of models for pleasing contrast of light and shade ; 
expression by drawing. 

Directions for Drawing. — Draw one or two simple groups of models on the Draw- 
ing-Book page, expressing the light and shade simply. Or copy one group 
from the preceding page, and draw one group from the models. 
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CHAPTER III. 

DECORATION. 
Or, Drawing as Applied in Ornament. 

Decoration is the science and art of producing beauty in ornament. The 
study of the facts of form of objects in Construction, and of their appearance in 
"Representation, is now properly followed by the study of Decoration, or the 
means of enhancing the beauty of objects. 

Ornament, the product of purely decorative art, is always employed to beau- 
tify objects created for some purpose, independent of their decoration. It pro- 
duces its legitimate effect when, without concentration upon itself, it makes the 
object to which it is applied more pleasing than if unadorned. 

Fitness to its purpose is the underlying principle, — the very corner-stone of 
all good ornament. From this principle of fitness for its purpose, there arises 
the fundamental law of ornament — subordination. This law requires that all 
ornament shall be modest and moderate. Strong contrasts and striking 
effects violate it. Illustrations of this requirement in matters of good taste in 
general are familiar to all. A loud voice in conversation is not excusable ; a 
forward, self-asserting manner is a mark of ill-breeding ; gaudy colors in dress 
are shunned ; showiness, or any other attempt to attract attention, is condemned. 
This requirement holds good in all ornament, whether architectural, domestic, or 
personal. He is not well dressed whose dress is conspicuous ; that house is not 
well furnished where the furniture is obtrusive ; that building is not well orna- 
mented whose decoration is not subordinate to the idea of the building. 

Sources of Ornament. — Ornament has two sources, — Nature and 
Geometry. In the minds of many these are widely separated. Geometry is too 
often considered as simply a treatise on an assemblage of figures and forms 
which have no particular meaning except as a basis for mathematical study. 
Such a view is most inadequate ; for geometry is really the study of ideal and 
typical forms, which while not discoverable in a perfect state in nature, are 
deduced by man from a study of nature. 
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Nature presents no ideal forms : these are the result of man's thought led 
by nature. The forms of Geometry are ideals conceived by man in " Thought's 
interior sphere," as archetypes of Nature; they are the forms toward which 
Nature in evolution is constantly tending. Nature and Geometry are, then, but 
different manifestations of the divine law. A thoughtful consideration of Nature 
will show geometric plans and forms, and modes of arrangement, in her handiwork. 
Order, symmetry, and proportion are all exemplified in Nature in varying 
degrees. 

" Above, below, in sky and sod, 
In leaf and spar, in star and man, 
Well might the wise Athenian scan 
The geometric signs of God, 
The measured order of his plan." 

John G. Whittikr. 

i 

Materials of Ornament. — The materials of ornament are — 

1. Geometric plans, enclosing figures and units. 

2. Conventionalized units derived from natural forms as motives. 

3. Historic ornament. 

* 
But, in order to use these materials effectively, it is necessary to study — 

a. Geometric construction and symmetric arrangement. 

b. The proper use of plant forms as motives. 

c. Well-selected examples of historic ornament. 

Symmetric Arrangement. — The principal forms of arrangement (all 
requiring more or less of geometric construction) are, as shown in the illustration 
on the opposite page, — 

1. A surface design, to cover a surface. 

2. A border, to limit a surface. 

3. A single arrangement, complete in itself. 

The parts of a design common to the three are — 

0. The enclosing figure. 

b. The geometric plan, which embraces not only the general geometric outline, but 

also the lines and divisions required by order and symmetry for the construction 
of the design, — axes of symmetry and field lines. 

c. The units or motives, which are repeated in making the design. 

d. The ornament itself, or the filling. 

e. The background or field. 
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The illustration below shows the parts a, b, c, and </, of the square 
rosette. 






Fig. a. 




Fig. 1. 




Fig. 3. 
Forms of Arrangement. 



Fig. 4. 









Parts of a Design. 

Nature in Ornament. — The laws of growth, which are recognized and 
recognizable in all good ornament, are derived from the laws of growth in nature. 
It would be a mistake, however, to conclude from what has been said that a 
pictorial imitation of nature is good in ornament. A pictorial imitation of nature 
represents the accidents of growth. Order, regularity, and symmetry are the 
normal laws of growth, while the irregular is accidental. This idea is developed 
in the treatment of conventionalization. 



44 Flowers or other natural objects should not be used as ornaments, but conventional 
representations founded upon them, sufficiently suggestive to convey the intended image 
to the mind, without destroying the unity of the object they are employed to decorate. 
Universally obeyed in the best periods of art ; equally violated when art declines" 
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44 In all the best periods of art, all ornament was rather based upon an observation 
of the principles which regulate the arrangements of form in nature than on an attempt 
to imitate the absolute forms of those works, and wherever this limit was exceeded in any 
art it was one of the strongest symptoms of decline." 

Owen Jones, Grammar of Ornament. 

44 We owe the beauty of Nature the full tribute of our respectful appreciation, but we 
should never degrade her loveliness by putting it to unworthy service. The picture- 
painter throws his whole power into the attempt to reproduce natural truth; but the 
designer, feeling the limitations of his materials, and the purpose to which his work must 
be applied, takes a different view, not because he appreciates Nature less, but because 
appreciating it so much he cannot bring himself to do it discredit by inadequate repre- 
sentation." 

44 We need scarcely say that any one attempting naturalistic work should have a 
good working knowledge of plant-structure, and even if he would hesitate to call himself 
a botanist, should be well acquainted with the leading laws of plant growth. A wild-rose 
spray, in all its picturesque beauty, is as much constructed according to law as the de- 
signer himself; the spiral growth of its foliage, and the beautiful foreshortening, there- 
fore, of the parts that result from this rigid law, is as marked as any other law of nature ; 
and it is no more permissible to add a sixth to the ring of five fragrant petals in each of 
its beautiful flowers than to consider it immaterial whether we put four, five, or six toes 

to the human foot." 

F. Edward Hulme, Birth and Development of Ornament. 

44 This must be accomplished not by the mere imitative rendering of flowers and 
foliage, which is a means of study, but not the end : the ornamentist must be a much 
deeper student, if he would found a new style. If he seeks out the mode of development 
of vegetable growth, he will find that regularity and symmetry are the normal laws, while 
all that is irregular is accidental and extraneous." 

Richard Redgrave, Manual of Design. 

44 The imitation of natural objects for merely ornamental purposes usually disagrees 
both with the materials used and the place where they are introduced. It is also an 
indication of poverty of invention, and a deficiency of taste for design. In carpets, where 
roses and other flowers are figured, the very best rose is always unlike the reality, while 
the imagination is diverted from the general effect by the comparison of this imperfect 
copy with the natural flower. To obtain ideas for ornamental art, nature should be care- 
fully studied and the beauties she presents should be fully understood, but she should not 
be directly copied in an unsuitable material." 

Sir Gardner Wilkinson, On Colour and Taste. 

44 There can be no question that the motive of ornament is not the presentation of 
natural images to the mind, but the rendering the object ornamented as agreeable as 
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possible to it, and therefore the details of decoration should have no independent charac- 
ter of their own, but be kept purely subservient to beauty of effect." 

•• The designer must ever remember that the effect of the whole should never be 
interfered with by any partial attraction of the details." 

R. N. WORNUM, Analysis of Ornament. 

44 Experience -proves that the fitting opportunity for realistic ornament very seldom 
occurs. It is for the most part contrary to the purpose or position of the object, ill 
adapted to the material and the method of working it, and most especially it is calculated 
to draw undue attention to the object, or, which is worse, to itself. A more subdued and 
reticent and altogether simpler style of design is almost invariably found to be advisable, 
either in the shape of pure ornament or in some adaptation of natural forms." 

Lrwis F. Day, Some Principles of Every -day Art. 

44 The right method of studying nature does not consist in merely gathering her 
facts and applying them indiscriminately to any object as decoration, but in the endeavor 
to understand the principles upon which nature works, so that we may use her endless 
treasures with artistic wisdom. Moreover, by adopting this mode of studying nature we 
shall find that all the records of ancient art will have a new meaning for us." 

Frank G. Jackson, Lessons on Decorative Design. 

44 Ornament should be natural ; that is to say, should in some degree express or adopt 

the beauty of natural objects. Observe, it does not hence follow that it should be an 

exact imitation of, or endeavor in anywise to supersede, God's work. It may consist only 

in a part adoption of, and compliance with, the usual forms of natural things, without at 

all going to the point of imitation; and it is possible that the point of imitation may be 

closely reached by ornaments which, nevertheless, are entirely unfit for their place, and 

are the signs only of a degraded ambition and an ignorant dexterity. Bad decorators err 

as easily on the side of imitating Nature as of forgetting her, and the question of the exact 

degree in which imitation should be attempted under given circumstances is one of the 

most subtle and difficult in the whole range of criticism." 

John Ruskin, Two Paths. 

Conventionalization. — The subject of conventionalization is frequently 
misunderstood. Some, having a totally wrong impression of conventionalization, 
think of it only as a means of taking all the life and grace out of a leaf or a 
flower, and reducing it as nearly as possible to the hard lines of a geometric 
figure. This is a wholly wrong conception. True conventionalization searches 
for the life and the marvellous manifestations of growth in the leaf or flower. 
Natural leaves are more or less unsymmetrical ; a leaf-type would be symmetri- 
cal ; conventionalization rejects the occasional irregularity, and accepts the 
beauty of symmetry in the type-form. Conventionalization seeks in the natural 
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leaf for the beauty of symmetry, the beauty of general form, the beauty of radia- 
tion, — or, as it might be phrased, the beauty of stability, — the beauty of propor- 
tion, the beauty of general curvature, and renders them in the conventionalized 
leaf. Every line of the conventionalized leaf can be traced as typical of the 
natural leaf. 

Pupils should be led to seek for type-forms of natural leaves by comparing 
many leaves of one kind, and to discover and express the peculiar beauty of each 
type-form. This will be true conventionalization. 

The purpose is entirely distinct from that of botanic study. In botanic 
study, the various parts and organs are studied with minuteness, and all the 
wonderful structure is revealed. In studying a flower for decorative purposes, 
the details are not taken up, unless for a special end ; but the general plan 
as to form is studied, and is rendered with faithfulness to the type-form, and not 
to the individual. 

Lead pupils as deeply as possible into the study of nature, in order that 
they may see for themselves the spirit of the plant which they are studying, as 
well as the more formal matter of arrangement. Then let them conventionalize 
plant forms for use in ornament, by keeping the characteristics of growth, curva- 
ture, and proportion, while simplifying outlines and omitting details. 

Historic Ornament. — In the past, many nations have produced certain 
ornament so repeatedly that the ornament has become characteristic of those 
nations. As the account of what nations have done is called history, so the or- 
nament produced by nations is called historic ornament. Different nations 
have developed different kinds of ornament ; each kind, however, has a character 
or style of its own, hence styles of ornament are spoken of. The great historic 
styles are: the Egyptian, Greek, and Roman, — the ancient; the Byzantine, 
Romanesque, Saracenic, and Gothic, — the middle age ; and the Renaissance, 
which may be called the modern. Among the ancient styles, the Assyrian and 
Persian are ranked as secondary, but they are coming more and more into 
prominence as new discoveries are made. The Persian, Indian, Chinese, and 
Japanese are called the Oriental styles. All of these would be taken up in a 
more advanced study of historic ornament. The study of special styles is 
begun in Book VII., and pursued in the order given above. This will lead to 
an appreciation of the characteristics of each style as well as of the influences 
which formed the style. As the study progresses, the inter-relation of these 
styles will be seen. 

Good historic ornament is always ennobling, for it is an expression of the 
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best and most enduring feeling ; it is, in a very high sense, " a survival of the 
fittest." A lesson in historic ornament may and should be not merely a lesson 
in drawing, but also, to a greater or less degree, a lesson in history and aesthetics, 
in living and in doing. 

Quality of Line in Decoration. — In Representation, a drawing is in- 
tended to represent the appearance of an object, or group of objects, and 
therefore to express not only the appearance as to mere outline, but also as to dis- 
tance, as to direction of light, and as to relative importance of parts. It is in 
Representation, therefore, that what is known as " rendering " is used, giving 
more emphasis to some parts and less to others, according to their light, their 
distance, and their value, by lines varying in thickness and in shade. 

In Decoration the purpose is different. No effect of light, shade, distance, 
or value is desirable in flat decoration. A decorative figure should be drawn in 
the simplest possible way. It should be drawn with intelligence, with strength, 
with purpose, with firmness. The line should be open in texture, of an even 
gray color, and of an even width. Venation may be expressed (it should be 
sparingly, however) by a line tapering in width. Unevenness of line in decora- 
tive outline detracts from repose. 

Accent in line — that is, the line rendered as it would be in pictorial draw- 
ing — is out of place in decoration. The line may sometimes be irregular, as in 
the drawing of historic ornament, but it should retain the effect of flatness. 

Decorative Design. — Mere acquisition, whether of money, knowledge, 
culture, or aesthetics, is selfish ; and all selfishness is barren. Whatever the sub- 
ject may be in education, it should aim to ultimate in productive power through 
creative activity. 

In the subject of Construction you aim to reach this end not only through 
the principles of Construction, but also through Constructive Design ; in the 
subject of Representation, you aim to reach this end not only through practice 
in drawing the appearance of objects and study for its principles, but also 
through Representative Design or pictorial composition. So in the subject of 
Decoration, aim to increase the productive power of the pupils, not only through 
a study of Historic Ornament for its beauty and for the elements that go to make 
up that beauty, but also through exercises in Decorative Design. Thus creative 
activity, stimulated and enriched by the study of the beautiful in ornament, will 
ultimate in productive power. 
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EXERCISE XVI. -Egyptian Ornament. 

From a Copy. 

OBJECT. — To study the Chaiactsiistica of Egyptian 
to draw examples. 

Styles of Ornament. — There were three great 
ancient styles of ornament, Egyptian, Greek, and 
Roman. The Assyrian and Persian are considered 
as secondary styles of growing interest. 

The ornament of a people carries in itself the 
characteristics of a people. It must be interpreted, 
however, by the aid of history as shown in the 
national vicissitudes, and in the life, beliefs, and 
monuments of the people. Historic ornament should 
be studied then, not only as to its grace and beauty, 
but as to its character in portraying the qualities 
and nature of the people to whom it belonged. 

The Country. — Egypt, one of the most remark- 
able countries on the face of the globe, occupies the 
north-eastern part of Africa. It may be very easily 
described as the country of the Nile, that famous 
river, which is the source of its fertility. This coun- 
try of the Nile is in shape like a flower — a lotus if 
you choose — with a long benl stem. 

It seldom or never rains in Egypt, except in the 
Delta of the Nile; but the land is watered and ferti- 
lized by the annual overflowing of the river, which, 
bringing down the mud from the mountains, deposits 
it, and thus enriches the soil. For three months, the 
water slowly rises in the valley of the Nile, which is a 
ravine from one to eight or ten miles wide, and the 
water is conducted over the land by canals. For 
three months the water slowly subsides, and the Nile 
becomes again a narrow river for the rest of the year, 
bordered by broad green bands of cotton and grasses. 
The yearly inundation of the Nile, majestic and beneficent, is the wealth of Egypt. 
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Map of Egypt. From Mariette Bey. 



114 DECORATION. [book vii. 

Mariette Bey says, " It was Egypt who, in the very earliest times, appeared 
under the Pharaohs, as the ancestor of all nations." ' To have opened the way 
along which, for twenty-five hundred years, so many nations have followed in 
her train, is for all time Egypt's crowning glory. The beginning of history in 
Egypt dates, according to the best records, five thousand years before Christ 
No wonder that the Egyptian priests said when Solon, a wise man of Greece, 
visited Egypt, "O Solon, Solon 1 you Greeks, you are nothing but children ! " 
Mariette divides the general history of Egypt roughly into three periods : — 
i. The Heathen Period, from about 5000 B.C. to 381 a.d. 

2. The Christian Period, from 381 a.d. to 676 A.D. 

3. The Mussulman Period, beginning 676 a.d. and now continuing. 

To the Heathen period belong the great works of Egyptian art, — the pyramids, 
the tombs, the temples. 



Its People. — There were two different types among the Egyptian people, 
varying decidedly in figure and features. One had a refined face, moderately 
high forehead, aquiline nose, rather full lips, and a rounded chin ; the other type 
was coarser — a low forehead, short nose, heavy jaws, and very thick lips. The 
difference in figure was not so great, both being slender. Two heads of the 

1 For the general history of Egypt, there U nothing better than Outlines of Ancient Egyptian 
History, by August? Mariette. It was written far the use of the schools in Cairo. A translation has 
been published by Charles Scribner's Sons. 
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more refined type are here given. The drawing of the eyes, as if full in front, 
while the face is in profile, is peculiar to the Egyptians. 

There were also as strongly marked types of character. One was serious 
and thoughtful, grave and dignified, and very religious; the other, gay and 
pleasure-loving, light-hearted, and good-natured. 

They worshipped many gods, and spoke sometimes of "the thousand 
gods;" the chief of these were Osiris, Isis, and Horus. They paid a religious 
regard to animals ; cows, cats, dogs, ibises, hawks, and apes were sacred 
through all Egypt. These will be seen in their hieroglyphs, their amulets, their 
sculpture. See the illustrations on page 125. 

Monuments. — The conceptions of the ancient Egyptians were stupen- 
dous ; their structures were colossal. The square ground plan of those great 
Egyptian tombs, the pyramids, is typical of serene strength and absolute 
mastery. 



On the great pyramid of Cheops one hundred thousand men, who were re- 
lieved every three months, are said to have been employed for thirty years. 
And this wonderful structure has stood unmoved for sixty centuries. 

■ This picture, a reproduction from a photograph, can be obtained of suitable size (or the school- 
loom wall, about jo by a8 inches, irum The Prang Educational Company. 
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The Sphinx, another great marvel, placed before the second pyramid, has 
human head with the body of a lion, and is of gigantic size, being more than 
one hundred feet long. And there she has been for thousands of years. 

"Would she but tell i She knows 
Ol the old Pharaohs; 
Could count (he Ptolemies' long line; 
Each mighty myth's original hath seen.' 

Their obelisks, frequently covered with inscriptions, were also wonders; 
though of immense size, they were cut from single stones. England, France, 
Italy, and America, each possesses an Egyptian obelisk. 

Temples. — The temples of this remarkable people were equally wonder- 
ful in size and grandeur. The illustration here given shows the temple of Edfou, 
which was selected because it is one of the best preserved, although not one of 
the largest or oldest of Egyptian temples. Long ago the people built adobe 



Temple of Edfou. 

dwellings upon and around it. When these dwellings crumbled, others were 
built t.pon their ruins, and gradually the greater part of the temple was buried. 
To these circumstances its excellent preservation is due. It was brought to 
light by the excavations of Mariette Bey. 

It was built after the manner of many of the Egyptian temples, having in 
front a pylon, with two high pyramidal towers connected by a doorway lower 
than the towers. The doorway is fifty feet high, and the towers are one hun- 
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dred and ten feet high. The whole facade is about two hundred and fifty feet 
wide; it is covered with sculptured figures, all of colossal proportions, some 
being forty feet high. The sculptures represent acts of worship by Ptolemy 
Auletes, who is also shown slaying prisoners. The great court back of the 
entrance is about one hundred and sixty feet long, 
and one hundred and forty feet wide, and is sur- 
rounded by a colonnade. Beyond it is the portico, 
seen in the illustration, having eighteen columns, 
thirty-four feet high, six columns in front, and three 
deep. And beyond these columns are chambers 
(or storing sacred utensils, and one especially con- 
secrated shrine. 

On the two great masses of the pylon of the 
temple is portrayed the gigantic image of a king, 
holding with his left hand a group of prisoners by 
the hair while he threatens to strike with his right. 
The king brandishing his weapon, the captives 
kneeling before him and held by his powerful hand, 
make a hieroglyphic group, expressing in vast pro- 
portions the idea of absolute submission to the con- 
queror, and of the power over life and death with 
which he is invested. 

A study of the plan here given will show the 
arrangement of the interior, and how guarded was 
the approach to the sanctuary in the last chamber. punof Temple of utoa. 

The Egyptian temple is, then, not one enclosed 
structure, but a series of closed and open spaces, making a magnificent highly 
ornamented roadway to the inner sanctuary, which was kept sacred from the 
gaze of the people. The architecture and art of Egypt were distinctively sym- 
bolic and religious. 

The greatest Egyptian temples are at Thebes. This city lies north of 
Edfou, on both sides of the Nile, in the broadest section of its valley, and was 
formerly the capital of Southern or Upper Egypt. Its most flourishing period 
was from about 150010 1000 b.c. It was called by Homer the" Hekatompylos," 
or " hundred pyloned " city, in allusion to the pylons of the numerous temples. 
Two of its more important quarters were Karnak and Luxor, both lying on 
the same side of the river, as will be seen by the map on page 113. 
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The temples of Kamak and Luxor were the most magnificent of the Egyp- 
tian temples. The temple of Kamak ranks among the largest structures of the 
world. It was 1,100 feet long by about 260 feet wide; but it must be remem- 



book vii.] EGYPTIAN ORNAMENT. 119 

bered that those are the dimensions of the enclosed space ; there were no build- 
ings on a considerable part of this area. 

The grand hypostyle hall, some columns of which are seen in the illustration 
on the opposite page, was 340 feet long by 170 feet wide, and with its walls and 
pylons covered an area of 88,000 square feet, a larger space than is covered 
by any of the great Gothic cathedrals, except those of Milan and Seville. If 
this area is compared with some great area which is familiar to the pupils, 
some conception of the magnitude of this wonderful structure will be gained. 

This pillared hall has been called Seti's Hall, and is the most magnificent 
single chamber ever built. It had one hundred and sixty-four great stone 
columns, divided into three groups, twelve central ones, such as are shown in 
the illustration, each sixty-six feet high and thirty-three feet in circumference. 
These formed the main avenue. At either side of the main part of the hall was 
an immense wing. In each of these wings were sixty-one columns, each forty-two 
feet high and twenty-seven feet in circumference, arranged in two rows of six, and 
seven rows of seven each. The whole was roofed with huge blocks of stone, the 
light coming from the upper part. The walls and ceiling and pillars were cov- 
ered with colored decoration, making a most magnificent whole. 

Fergusson says, " No language can convey an idea of its beauty, and no 
artist has yet been able to reproduce its form so as to convey to those who have 
not seen it an idea of its grandeur. The mass of its central piers, illumined by a 
flood of light from the clere-story, and the Smaller pillars of the wings gradually 
fading into obscurity, are so arranged and lighted as to convey an idea of infinite 
space ; at the same time the beauty and massiveness of the forms, and the bril- 
liancy of their colored decorations, all combine to stamp this as the greatest of 
man's architectural works, but such a one as it would be impossible to repro- 
duce, except in such a climate, and in that individual style in which and for which 
it was created." 

There were other temples at the east, the north, and the south of Karnak, 
connected by long avenues of sphinxes, making the grandest assemblage ever 
produced. These magnificent temples were due to two of the greatest kings 
Egypt ever knew, Seti I. and his son, Rameses II. Under these kings Egyptian 
architecture culminated. Their structures were not as great in mass as the 
pyramids ; but for variety, beauty, and magnificence, the temples of Thebes 
and of Abydos stand unsurpassed. 

The twin colossi, two seated figures more than sixty feet high, each formed 
from a single block of sandstone, are among the most imposing of the great 
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works of Thebes. Of these colossi, Harriet Martineau says, " There they sit 
together, yet apart, in the midst of the plain, serene and vigilant, stili keeping 
their untired watch over the lapse of ages." 

The colossal nature of Egyptian work is also manifest in their rock-cut 
tombs and temples. The illustration, Plate III., shows part of the facade of the 
great rock-cut temple at Ipsatnboul in Nubia. This temple extended one hundred 
and fifty feet into the rock. The vertical section and plan given below show its 
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structure. Its facade was adorned by hieroglyphs, by small statues, and by four 
colossal statues, each seventy feet high, representing the king, Rameses II., who 
caused the excavation to be made. The Arab seen standing between the first 
and second statues shows by contrast the tremendous size of these figures. 



The calmness, dignity, and majesty of their attitude and expression seem to 
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Picture-writing. — The historic records of Egypt were kept by means of 
hieroglyphics or picture-writing. Illustrations of these are introduced in the 
Drawing- Book, page 15, and are reproduced below. 

The first illustration is from the temple at Abydos, and represents the great 
Egyptian king, Seti I., in royal vesture, holding an image emblematic of truth, 
having on its head the ostrich feather, emblem of justice because of its perfect 
symmetry, and in its hand the looped cross, the symbol of divine life. Above 
the king's head are royal cartouches (rounded oblongs), containing two of his 
names and other hieroglyphics, while lower is a very beautiful cluster of lotus 
flowers, buds, and leaves, conventionalized. The sculpture of this portrait bas- 
relief of this king, taken from the temple of Abydos, is remarkable for its 
extreme delicacy. The figure is in very low relief, and casts only a slight 
shadow. The face has a refinement and purity that betoken the ideal, and 
recall the belief of the Egyptians that portraiture had a magic influence on the 
destiny of the soul. 



The next illustration shows a relief and inscription from the great temple 
at Karaak, and prisoners from Palestine awaiting punishment. The hiero- 
glyphic inscription is explanatory of the scene. The Egyptians were very 
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fond of decorative effects, and arranged the hieroglyphic characters, as well 
as their various figure reliefs, with great care. When a number of animals 
or people were represented, they were generally repeated as rhythmically as the 
units are in decorative arrangements, showing true decorative feeling. 

The column illustrated in the middle of the Drawing- Book, page 15, and 
reproduced here on page 112, is of red granite, and is seventeen feet high. 
It was taken from a temple in the city of Heracleopolis. It presents a 
beautiful example of a palm-leaf capital. Upon it are graven the names (in 
royal cartouches), titles, and attributes of Rameses II., son of Seti I. ; and he 
is represented as making offerings to the god Horus. This column is now in 
the Museum of Fine Arts, Boston, and its companion is in the British Museum. 

Egyptian Ornament. — The Egyptians added to their colossal structures 
a wealth of ornament. All ornament may be considered as either symbolic or 
aesthetic. The ornament of the Egyptians was symbolic. As a people, they 
were thoughtful and religious ; and their ornament stood to them not only as 
outward emblems of the things represented, but also as emblems of the deeper 
and hidden meaning of these things. 

Turn now to the page of Egyptian ornament given in the Drawing-Book, 
page 16. (Its various features are reproduced for this manual, pages 123, 124.) 
The winged globe dominates the page ; it is formed of the solar disk, supported on 
each side by the asp that signifies royalty. The wide stretching wings symbolize 
the untiring activity of the sun in beneficence — hence divine protecting power. 
It is emblematic as a whole of the triumph of right over wrong. An inscription 
at Edfou says that Thoth ordered that this emblem should be carved over 
every doorway in Egypt. 

It does not often occur to the man who sings — 

" All my trust on Thee is stayed, 
All my help from Thee I bring, 
Cover my defenceless head 

With the shadow of Thy wing," 

that he is borrowing the quaint figure of his prayer, through the Hebrew, from 
the Egyptian who forty centuries ago carved over his doorways a pair of out- 
spread wings, the symbols of divine protection. 

Below the winged globe is the scarabaeus, or beetle. These will be found 
on page 125, where a group of illustrations showing the Egyptian use of animal 
forms is given. The scarabaeus, or scarab, was identified with the rising sun 
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and typified creation, resurrection, or new birth. One signification is given as 
evolution. In the tombs and ruins of temples there are found myriads of 
models of the beetles, that seem to have been worn as amulets. 

The centre piece of the page (also given below) shows the lotus in its 
natural form, with four examples of its conventional representation. The con- 
ventional lotus appears also in the two side pieces and the borders. The papy- 









rus is possibly the motive as illustrated above, in the capital from Phils, and 
in the upper flowers of the side pieces. The cluster at the left is held by the 
hand of a god. The Nile is symbolized in the wave scroll and in the zigzag 
of the right side piece, which represents the lotus growing out of the Nile. 

The lotus is a flower belonging to the same family as our water-lilies. The 
flowers, however, do not float on the water, but rise above it twelve to fifteen 
inches. As the plant grows on the surface of the Nile, which brings so much 
richness to the soil, the lotus, the zigzag, and scroll, are emblems of fertility — 
types of the inundation. The lotus is also emblematic of the sun and sun- 
worship, and is a symbol of " life," of " immortality," of " resurrection." 
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The vase illustrated is now in the Louvre, and is typical in its form of 
Egyptian vases, frequently found covered with hieroglyphs. Such a vase is 
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called an amphora on account of its two handles, and is called an apode because 
it has no foot or base. These footless vases or apodes were made to hold liquids 
or grains ; they were commonly thrust into the ground for support. 

Pillars and Capitals. — Egyptian pillars and capitals are most interest- 
ing, and of great variety. There seem, however, to be four general types — 
those which apparently represent a palm-tree, spreading at the top; those which 
represent stems or reeds bound together j those which open like a bell-flower 
at the top , and those which have the head of a divinity instead of a capital. 
The so-called palm capital is illustrated on page 112, the reed capital at the left 
on Plate IV., and the bell capital by the capitals from Thebes and the Isle of 
Phite on Plate IV. The strong, stiff stems of the papyrus are supposed by 
many to be the type of such Egyptian shafts and capitals. 1 The ornamenta- 
tion is largely that of the lotus. Another supposition is that piers were first 
used for support. These piers were decorated with large drawings of the 
lotus. In course of time, the people began to cut away the pier to give greater 
resemblance to the flower form represented, until finally the shaft and capital 
were almost perfect types of the plant, and still retained the beautiful colored 
decoration. 

1 Wm. II. Goodyear refers all these flower-like forms to the lotus. See his very interesting and 
erudite book, The Grammar of the Lotus. 
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Royal Cartouches. — An Egyptian character and a special interest have 
been given to page 17 of the Drawing-Book, on which examples of Egyptian 
ornament are to be drawn, by the royal cartouches of Ptolemy and Cleopatra. 
The same cartouches appear at the left and right of the illustration below. 
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Ptolemy. 







Use of Animal Forms. 



Cleopatra. 



The signification of hieroglyphics was lost to the world, and completely baffled 
all investigation until the discovery of the Rosetta stone in 1799. This famous 
stone was turned up at Rosetta, in Egypt, by some French soldiers while digging 
an intrenchment. Upon the stone were engraved three inscriptions ; the first 
was in the Egyptian hieroglyphics used by the priests, the second in the charac- 
ter used by the common people, and the third inscription was a Greek translation 
of the other inscriptions. But even with the aid of the Greek translation, it was 
a long time before the Egyptian characters could be understood. Finally, in 
1822, Champollion succeeded in deciphering the inscriptions. He first noticed 
that wherever the name of Ptolemy occurred in the Greek inscription, there was 
in the hieroglyphics an oblong figure with rounded ends containing a number of 
signs. He called this oblong figure a cartouche, concluded that it stood for the 
name of a king, and studied the signs within with great care. He surmised that 
the vowels were omitted, and that the five characters stood for P. T. L. M. S., in 
the name Ptolemaios. Champollion knew of a Greek inscription on the obelisk 
at Phils that contained a cartouche that should be Cleopatra. In Ptolemaios 
he had three letters needed in Cleopatra, viz., P. T. L. Comparing the two car- 
touches given, it will be seen that these letters are represented by the same 
characters in each. Here began the deciphering of the Egyptian hieroglyphics. 
Through patient study, the historic records on the walls of temples and tombs 
were read, and the history of Egypt, written in stone, became known. 
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The Exercise. — Before leading pupils to the study of the ornament for 
this exercise, something of the Egyptian people, their history, and their colos- 
sal work, should be presented. The familiar Bible stories of Moses, of the ten 
plagues, of Joseph and his coat of many colors, all give Egyptian character- 
istics. It is said that a fine Oriental rug gives some idea of what Joseph's coat 
of many colors might have been. Oriental fabrics show most wonderfully har- 
monious color combinations. 

The significance of the ornament should be explained, and pupils should 
then be left to choose one or more examples to be copied. Egyptian ornament is 
simple and severe in form and arrangement, but decorative in effect. Color was 
used abundantly in brilliant masses, not only in the temples, but also in the 
tombs and on the mummy-cases, which were profusely ornamented. The Egyp- 
tians believed in the immortality of the soul, and that the soul would return to 
the body after death. Hence they took every means to preserve the body, em- 
balming it with great care. A scarab was fastened upon the breast, and then 
the body was swathed in numerous bandages bearing inscriptions. The mummy 
was then complete. The wealthier classes placed the mummy in a wooden case, 
completely covered on the top and sides with painted ornament. 

As some may wish to work out this exercise in colored paper, some account 
of the colors used by the Egyptians is given. The palette of the Egyptian artist 
contained seven depressions in the form of royal cartouches, for seven colors, to 
be arranged in the following order : white, yellow, green, blue, red, dark brown, 
black. There were two kinds of yellow, — a bright yellow and the dull yellow 
of yellow ochre (one authority gives five kinds of yellow) ; there were three 
kinds of blue, — an azure blue, a greenish blue, and a dark blue; the reds 
were made of burnt ochre. The general tone of Egyptian ornament seems to 
have inclined more to yellow than any other color. Green was used less than 
red, yellow, and blue. In connection with these they had the grays, except 
violet gray. Blue blue-green, and dark blue blue-green seem to be nearer the 
Egyptian and Oriental blue than does a normal blue. Dark red red-orange is 
a good Oriental red. Colors are much affected by their juxtaposition ; and no 
people made more use of this fact, consciously or unconsciously, than the 
Orientals. In their most brilliant fabrics very little intense color was used, as 
we know it in modern times. 

Other examples of Egyptian ornament, from the walls of tombs and mummy- 
cases, are given on Plate V. The borders at the upper left of the page fore- 
shadow the Greek fret just as the lowest left hand border foreshadows the 
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Greek anthemion, the upper border at the right foreshadows the Greek scroll, 
and the second border at the right the Greek egg-and-dart moulding. 

The prevalence of the lotus in both top and side views will be noticed in 
these illustrations. Straight lines and sharp angles also play a large part in 
Egyptian ornament. 

Books that may be Studied. — The whole subject of ancient Egypt is so 
interesting, that some may wish to study it further. For those a few additional 
books are mentioned here. 

Egyptian Archaology. G. Maspero. 

Manners and Customs of the Ancient Egyptians. Sir Gardner Wilkinson. 

Egypt Under the Pharaohs. Emil Brugsch. 

Egypt \ Descriptive ', Historical* and Picturesque. G. M. Ebers. 

The Story of Ancient Egypt. George Rawlinson. 

The Art of Egypt. G. Perrot and C. Chipiez. 

Pharaohs and Fellahs. Amelia B. Edwards. 

Lower Egypt. Handbook for Travelers. K. Baedeker. 

Upper Egypt. Handbook for Travelers. K. Baedeker. 

The Age of Fable. Thomas Bulfinch. Edited by Edward Everett Hale. 

The novels of Ebers give most careful studies of Egyptian life. Among the 
magnificent folios illustrating Egypt, there may be mentioned those issued 
by order of Napoleon I. in twenty-three volumes, as well as those of Rosellini, 
Lepsius, Champollion, and Prisse d'Avennes. 

Language Lessons. — The pages devoted to the Egyptian style in the 
Drawing-Book give abundant material for written exercises illustrated by the 
pupils, either by drawings or by selecting examples from illustrated papers and 
magazines. Such exercises lead pupils to research, at once stimulating and 
beneficial. The following list gives additional books for pupils : — 

Family Flights : Over Egypt. Edward Everett Hale and Susan Hale. 
Zigzag four neys : In the Levant. Hezekiah Butterworth. 
Herodotus for Boys and Girls. J. S. White. 
Boy Travellers in Egypt and the Holy Land, T. W. Knox. 
Biography of Livingstone. James Ellis. 

To be Developed. — Study of Egyptian ornament; its symbolic 
character ; selection of examples ; drawing characteristic of the style. 

Directions for Drawing. — Select one or two examples of Egyptian ornament from 
page 16 of the Drawing-Book; consider enlarged size and placing; draw free 
hand with soft, even gray lines. 
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EXERCISE XVII. -Lotus Flower Conventionalized. 

[From a Copy.] 

OBJECT. — To study ami to draw a special example of Egyptian oraameut. 

Development of Ornament. — Although the ornament of a nation 
assumes its own character, and reflects distinctly the character of the people, so 
that it can be spoken of as a distinct style, yet a connection between it and the 
succeeding style can be traced. Ornament follows the law of growth and devel- 
opment. It is extremely interesting to trace this development and the influence 
which one style has upon another. The development of ornament from one 
style into another is a natural sequence of the intercommunication of nations, 
and of the succeeding rise of nation after nation. The beginnings of Greek 
ornament may be found in the Egyptian style. 
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The Examples. — The lotus of Egyptian ornament does not seem to have 
opened broadly like our water-lilies. It has four dark green sepals, with many 
delicate petals, either blue or white. The sepals show very distinctly on 
account of the contrast in color, and are given especial prominence in the flower 
in ornament. When the flower is held so that a sepal is directly in front, three 
sepals are visible, Fig. i. These are constantly noticeable in ornament. Good- 
year calls them " three spikes." As the flower expands, these spikes sometimes 
curl downward, as in Fig. 2. 
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The lotus appears in various shapes in Egyptian ornament. Several of 
these are given on the full page of Egyptian ornament in the Drawing-Book, and 
also on page 123 and on Plate V. of this Manual. In most of the examples 
given, the three spikes of the calyx will be noticed. 

Some special examples are now given for this Exercise in the Drawing- 
Book, leading to the development of Greek ornament. The two smaller figures 
show what Goodyear calls the lotus trefoil. Comparing these two examples 
with those given on the full page of Egyptian ornament in the Drawing-Book, 
page 16, the tendency to greater curvature, less angularity, and more decorative 
effect is plainly seen. This tendency develops in the larger figure into the 
decorative base on which the lotus flower rests, and thus the lotus volute grew, 
The three examples of the exercise are shown here of the same size, that a 
ready comparison may be made. 




Goodyear's Grammar of the Lotus is a mine of information concerning the 
lotus and Egyptian decorative art. The dedication of the book which follows is 
from an inscription at Denderah : — 



Spirit of the Lesson. — It is hoped that the teacher may be able to make 
the lesson so interesting, and the example so full of meaning, that the drawing 
will not be a mere copying of a decorative figure, but rather a sympathetic and 
intelligent exercise, entering into the symmetry, proportion, and curvature char- 
acteristic of the style. It will be noticed that the examples are not absolutely 
symmetric. Egyptian ornament did not possess mechanical symmetry, but its 
bilateral figures are balanced so that the effect of symmetry is given. 
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It is a good thing for the pupils to obtain that close knowledge of typical 
ornament which can be obtained only through the effort to reproduce it. Sir 
Joshua Reynolds says in his Discourses en Art, " It is indisputably evident that 
a great part of every man's life must be employed in collecting materials for the 
exercise of genius. Invention, strictly speaking, is little more than a new com- 
bination of those images which have been previously gathered and deposited in 
the memory : — nothing can come of nothing; he who has laid up no materials 
can produce no combinations." 

To be Developed. — Study of the development of the lotus volute ; 
appreciation of symmetry ; sympathetic and intelligent dfawing. 

Directions for Drawing Draw a light vertical through the middle of the space 

at the right. Consider how high the figure may be drawn to look well in the 
space. Consider the proportion of the greatest width to the height — also the 
proportionate width of the volutes and their proper place. Draw the figure, 
noticing that the lines at the top are not as broad as those at the lower part of 
the figure. 
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EXERCISE XVIII.- Lotus Flower Conventionalized. 

[From a Copy.] 

OBJECT. — To study and to draw special examples of Egyptian ornament. 

The Lotus. — The study of the lotus is continued in this exercise, that its 
development in ornament may be traced through its variants. The lotus was 
not only of great importance in Egyptian art, but was also a symbol for the sun 
and sun-worship among the people of other nations. In India the lotus was 
also a sacred flower, and through all Oriental art the lotus plays a part. 

" And thou wert Egypt's symbol of the power 
That under transitory forms lie hid; 
The old world worshipped thee, O lotus flower ! " 

Lotus Rosettes. — The top view of the lotus flower furnishes the motive 
for some Egyptian rosettes, and the ovary of the lotus furnishes the motive for 





others. The sections of seed-vessels frequently show wonderfully beautiful 
effects. 

The examples in the Drawing-Book (Figs. 4 and 5 on Plate VI.) were 
taken from Egyptian stone carvings. These may have been intended for an ar- 
rangement of lotus-buds around a centre, or they may have arisen from a nat- 
ural decorative development combining the features of two or three rosettes. 
These examples were especially chosen because they approach the Greek type, 
and thus foreshadow the study of Greek ornament. 
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The line of rosettes, Figs. 1-5 on Plate VI., shows several variants of the 
rosette : Fig. 1 gives simply the general plan of radiation ; Figs. 2 and 4 sug- 
gest an arrangement of buds or petals ; Fig. 3 is evidently from the ovary ; and 
Fig. 5 a variant, showing a combination of Figs. 3 and 4. Fig. 2 is not a restful 
arrangement ; it looks disintegrated. It is given not to be copied, but as show- 
ing an arrangement which frequently occurs in Egyptian ornament. It may be 
considered, however, as belonging to an early stage of development. 

Other rosettes were made by the arrangement of lotus buds or flowers 
around a centre, as in Fig. 14. 

Lotus Palmette. — The central figure on the Drawing-Book page is a nat- 
ural outgrowth of the example of Exercise XVII. The three spikes of the calyx 
have been retained, and the upper part of the ornament is a decorative develop- 
ment of the lower part of the example of Exercise XVII. The three examples 
illustrating that exercise, Figs. 6, 7, and 8, are given on the opposite page, with 
the lotus palmette, Fig. 9, that the growth may easily be seen. A fifth example, 
Fig. 10, is added with a further development of the centre from which the pal- 
mette springs. The palmette itself resembles a half rosette. The little drop 
at the side of each volute is supposed to have been a bud, while the volute 
represents the curled sepal, seen in Fig. 2, page 128. This example, like the 
rosettes, leads on to Greek ornament. 

Figs. 1 1 -1 5 show the varied use of the lotus motive in Egyptian orna- 
ment — the side view, the top view, the palmette, the arrangements of flowers 
around a centre, the combination with scrolls, scarabasi, and hieroglyphs, show 
some of its many variants. 

Symmetry and Radiation. — These examples show two great elements of 
beauty in ornament. The lotus palmette is a fine example of bilateral symmetry, 
and the rosettes illustrate multi-symmetry. Radiation from a centre and stabil- 
ity are beautifully illustrated in both the rosettes and the palmette. Note that 
in the palmette all the radiating lines spring from within the flower, and if ex- 
tended downward would not pass outside the stem. It is self-contained and 
restful. Stability is one of the elements of repose. 

General Style. — The illustrations in the Drawing-Book, page 16, together 
with the illustrations on Plates V. and VI. of this Manual, give a very good gen- 
eral idea of form and arrangement in Egyptian ornament. As there was a vast 
extent of wall space to be decorated, the arrangement called surface-covering 
plays a large part. 

It must be remembered that Egyptian ornament possessed brilliant coloring 
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that remains in very good preservation even now. Those having access to art 
museums will be interested in studying the ornament and color as shown on the 
mummy-cases. 

Spirit of the Work. — While awakening the interest of the pupils in the 
development of the ornament, lead them also to see the beauty of the examples, 
to study them carefully, and to select the one that seems the most beautiful to 
copy enlarged. The symmetry of strictly mechanical accuracy is not here 
required, but rather that higher symmetry which comes from the expression of 
a sense of repose which results from a feeling for the beauty of well-balanced 
ornament — the counterpart of that for which we seek in symmetry of character. 

To be Developed. — Appreciation of the growth of ornament ; 
beauty of the examples ; selection ; good expression by drawing. 

Directions for Drawing. — Decide upon the example to be drawn. Draw a light ver- 
tical axis for the placing of the figure. Consider carefully its proportion, and 
indicate it slightly. Draw the example, expressing all the grace of curvature 
finishing in soft, gray lines. 

Rosettes — Study the placing of the petals. The upper rosette is much sim- 
pler than the lower. Draw the upper rosette by opposites. In the lower 
rosette, draw the upper and lower units and then the left and right pair of units, 
studying all the time the space to be occupied. Add the remaining units. 

Palmette — Notice here especially the radiation from within the stem. Notice also 
the proportionate division of the palmette decreasing on either side of the cen- 
tral petal. 




Egyptian Wave Scroll. 
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EXERCISE XIX. -Bilateral Symmetry. -Modification of Units. 

OBJECT. — To give pupils practice in producing a unit of design by modifying a type figure, 
and to lead them to look for the principle of growth in ornament. 

Symmetric Arrangement. — The laws of decorative design are derived 
from a study of nature and of geometry, and underlie all good historic ornament. 
Thus the idea of symmetry is found constantly suggested and approached in 
nature, but never actually displayed; in geometry it is perfected. From the 
suggestions of nature and the idealizations of geometry, the element of sym- 
metry in decorative design has been developed. 

Looking at a number of decorative designs, however varied, you will dis- 
cover that the modes of symmetric arrangement are but three : — 

i . As a surface design, to cover a surface, as in wall-papers, carpets, drapery, and 
textiles in general. 

2. As a border, to limit a surface or a surface-covering. 

3. As a single arrangement complete in itself, as in a bilateral unit, as the trefoil 

lotus and the fleur-de-lis, or as in a rosette. 

There is some doubt as to which was the earlier, a border or a surface 
covering. In pottery decoration, doubtless, borders were the first. Weaving 
furnishes the starting-point for surface covering. Both pottery and textile 
fabrics are found among early and primitive people ; it is hardly possible to 
decide which was first in point of time. 

However that may be, it would seem that the varied surface produced by 
the weaving suggested ornamenting the surface of other things, and that the 
borders on pottery suggested the use of borders on other things. Surface cover- 
ing was in the weaving at first a simple alternation of squares of different colors. 
Borders in pottery were evidently produced first by the use of lines, first sep- 
arate and then connected, and then of very simple figures, as squares, circles, 

oblongs, etc. Gradually some modifica- 
tions of the squares and circles were 
made. The squares became perhaps 
stars, Fig. 1, and the circles perhaps be- 
came a very primitive quatrefoil or cross, 
Fig. 2. Later such figures as the quatre- 
foil and Greek cross, given in Book I., 
Fig. x. developed. Thus the single arrangement 

complete in itself develops. 
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The influence of nature was constantly at work at the same time, and the 

itraight-line figures took on a little the shape of leaves, — the rhombus, Fig. 1, 

like a leaf widest in the middle, and the kite-shaped figure, the 

bilateral unit, Fig. 2, like a leaf widest a little above the middle, 

a figure complete in itself. Indian arrowheads show a variety 

tending to this figure. They were made, of course, for the pur- 

fi*. 1. pose of cleaving the air, as well as giving weight and power to jt\g. a. 

the arrow ; but there seems to be in them also some idea of beauty of form 

and of its development ; and arrowheads may be considered as throwing some 

light on early decoration. 

Then, perhaps through the influence — though % possibly quite unacknowl- 
edged — of nature, of the leaves around the 
stems, of the petals of a flower around its cen- 
tre, and of the top views of flowers, there 
came the idea of a rosette, — of arranging v^fflgf j 
figures around a centre, and thus making a 
figure complete in itself. 
Purpose of the Exercise. — The purpose of this exercise is to study a 
single arrangement complete in itself, and a bilateral unit has been chosen as 
the special example. It is offered as an opportunity to lead the pupils farther 
toward a higher sense of beauty, obtained through a study of curvature and 
proportion, and through the effort to express beauty in units of their own design. 
A decorative design is planned to fill the space it is to occupy ; therefore, 
bilateral units vary in proportion according to the place in which they are to be 
used. But there are certain general ideas of decorative treatment which pertain 
to all the variants. These ideas can best be developed by the use of the general 
type of the bilateral unit, which has come to be known as the kite-shaped unit, 
as seen in Fig. 2. This has always been a great favorite, as it seems to meet an 
innate desire for symmetry, proportion, and variety. It is very interesting for 
pupils to discover this type in examples of ornament of various styles. The 
lotus palmette is of this type. 

Symmetry is produced by repetition on an axis, called the axis of sym- 
metry. Proportion in art is the pleasing relation of unequal parts. The kite- 
shaped unit is susceptible of innumerable changes of outline and proportion, 
while still retaining its chief characteristic — unequal tapering at the two ends 
of the axis — through all the changes. The greatest width of the kite-shaped 
unit may be at any point in the axis outside the centre ; or, in other words, con- 



136 



DECORA TION. 



[BOOK VII. 



sidering the figure in its normal position, the greatest width may be above or 
below the centre, but not at the centre of the axis. Its normal position is with 
the axis vertical. 

Modifications. — The line of illustrations below show some of the simple 
modifications that may be made in the kite-shaped unit by changing a part or the 
whole of the outline from straight to curved lines. Still further modifications 
are introduced, to give stability, strength, and variety. 








Fig. z. 



Fig. 2. 



Fig. 3. 



Fig. 4. 



Fig. 5- 



Stability. — Study tree form, and see how stability is there secured. Sketch 
a tree roughly in mere outline ; note the general shape obtained — a strong trunk, 
broad branching at the top, an expansion at the roots. 








Fig. 6. 



Fig. 7. 



Fig. 8. 



Fig. 9. 



Fig. so. 



Study now Figs. 7 to 10, and note the expansion at the root or base, which 
gives the appearance of stability to the unit. A unit with insufficient expansion 
at the base is weak. This is, then, an important modification. 

Strength. — While considering expansion at the base, provision must also 
be made for the strength of the unit, which can be best attained by sufficient 
width of stem or trunk. If the trunk or stem is made too slender, the unit be- 
comes painfully weak. In a tree, the trunk is generally slender in proportion to 
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the width of the branching, but in a tree much strength comes from the growing 
life. In a figure, strength must be expressed in the trunk or stem by a greater 
proportional width. 

Variety. — The unit may be modified by division, so as to secure greater 
variety; this division may be partial, as in Figs. 8 and 9, or entire, as in Fig. 10. 
In the use of division, care must be taken not to impair the strength of the unit. 
The divisions of Fig. 8, a partially divided figure, are held together by the 
strong undivided stem, as the trunk of a tree holds the branches together. 
Draw this on the board, and lead pupils to see that if the divisions are carried 
too low, there will be an apparent tendency to split, and thus the strength of the 
unit will be lost. 

Pay special attention to the proportional width of parts in these units, the 
central part being broader than those at the sides. Division of the unit intro- 
duces a very beautiful phase of proportion — proportional parts. The beauty of 
proportional parts may be illustrated not only by the study of the figure, but also 
by the study of nature. Three and five lobed leaves show this regard for propor- 
tional parts. Note also that these parts seem to grow from the stem, and that 
their curves, if continued, would pass within the stem. This is an important point. 

If the unit is wholly divided, as in Fig. 10, stability may be obtained by hold- 
ing the parts together by a band. Care must be used, however, to place the 
band at the narrowest part of the unit, where it would really be of use. Show 
this by drawing on the board. The good effect of fine curvature and pleasing 
proportion may be largely destroyed by placing the band above or below the nar- 
rowest part of the unit. The effect given is that of insecure holding, which 
detracts greatly from the repose necessary in ornament. Division may also 
be used in a moderate degree to give variety to the base. 

Tangential Union. — The law of tangential union, always observed in 
nature, should govern decorative design. Owen Jones states this law thus: 
" All junctions of curved lines with curved, or curved with straight, should be 
tangential to each other," or, in other words, they should be so drawn that they 
would touch, but if produced would not cut each other. Owen Jones further 
says : " Oriental practice is always in accordance with it. Many of the Moorish 
ornaments are on the same principle which is observable in the lines of a 
feather and in the articulations of every leaf ; and to this is due that additional 
charm found in all perfect ornamentation, which we call the graceful." It may 
be called an example of harmony of form. The suggestion here given of the 
interrelation of beautiful form and music opens a wide door. 
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Tangential union applies to all lines starting from a central line or stem ; 
hence the lines of division in the unit should unite tangentially, the sides branch- 
ing from the central division, and all uniting in the stem or trunk 
below. The law of tangential union should govern the union of the 
/ divided parts of a unit. Tangential union is therefore a large factor 
I in the effect of growth and vigor in an ornament, and teachers 
■ should make its importance and beauty very well known to pupils. 

The illustration shows on the right a line uniting tangentially with 
the vertical, thus showing tangential or " touching " union ; on the 
left, a line which, if continued, would cut the vertical, thus showing 
secant or " cutting " union. 
How to judge a Unit. — It is not an easy matter for beginners to draw 
simple and beautiful units, and teachers are sometimes at a loss to know how to 
help their pupils. It is necessary first to consider the characteristics of a good 
unit. A unit complete in itself should possess symmetry, proportion, contrast, 
breadth, stability, and repose, and should be judged according to its possession 
or lack of these characteristics. In judging units, the following questions will 
be helpful : — 

Symmetry. — Is the unit symmetric, or is it one-sided? Pupils should be led to see 
the beauty of symmetry, by which one part is the reflex of the other, and therefore in 
harmony with it. 

Proportion. — Is the proportion of the unit agreeable as to general dimensions? 
The effect will not be good if the two dimensions are either very nearly alike or widely 
different. If the unit is partially divided, what is the relative proportion of its parts? 
There should be a moderate inequality between the central part and those at the side, the 
central part being larger than the other two. The proportion of each part should be that 
of slenderness, rather than of breadth. If the parts are made too wide, the unit, as a 
whole, will lack elegance of proportion. 

Contrast. — Is there a pleasing contrast of straight and curved lines, or of inner and 
outer curves, or of curves and points ? There is often a monotony of outline in a unit, 
produced by several curves of the same sort, or by continuous curves of no very strong 
character. 

Breadth. — Is the unit simple ? Simplicity is a great beauty in decoration. If the 
unit is cut up into many petty parts, this beauty is lost. 

Stability. — Is the stem of the unit broad enough to be strong? Does the unit 
expand at the base? If partially divided, would the curves of each part, if extended 
downward, pass within the stem, or would they cut through it? To be true to the laws 
of growth, they should pass within the stem. The curves which divide the unit into 
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three parts would, if continued downward, cross the outer lines of the stem. If wholly 
divided and held by a band, is the band so placed that it can perform its office ? 

Repose. — Is there anything startling about the unit? Has it many sharp points? 
or unusual curves ? If so, it cannot be restful. Are the curves easy, flowing, and grace- 
ful? The higher qualities of repose are obtained through symmetry, proportion, breadth, 

and stability. 

"Teach them the music fine 

In the curve of a perfect line." 

E. F. Fenollosa. 

Pupils' Work. — The illustration shows another unit based 
on the kite-shape. The pupils' work is not to be a copy of any 
of the figures given, but an original modification. This modifica- 
tion should be made stable by an indication of root-growth, and 
strong either by a sturdy trunk or stem, not too deeply divided, or 
by a band properly placed. The relative proportion of the divis- 
ions should also be remembered. 

By considering the units which the pupils draw, in the ways 
suggested above, you will be able not only to criticise the units, 
but also to develop in the pupils an appreciation of grace, simplicity, and re- 
pose in ornament. Lead them also to individuality — to an endeavor to make 
the unit expressive. 

A few suggestions may be made to the pupils as to the proper use of the 
bilateral unit in design. Its main use is for repetition in surface coverings, in 
borders, and about a centre. It is not suitable under ordinary circumstances 
for use as a centre-piece in a square or a circle, if these figures are to be placed 
in a horizontal position. 

A VARIATION OF THE LESSON. 

Rosettes. — To give variety to this exercise, a rosette may be studied as 
another kind of a figure complete in itself. A rosette is a decorative arrange- 
ment around a centre, resembling a rose ; hence the name, which is a French 
word, meaning little rose. The term is applied most distinctively to circular 
figures, but it is also used technically in reference to square and oblong figures. 
Suggestions for oblong rosettes are found in flowers, as in the hydrangea. 

A rosette may or may not have an enclosing figure. When it is desired for 
any reason to call particular attention to the shape of a rosette, or to indicate 
more clearly its fitness to occupy a certain place, an enclosing figure is added to 
emphasize the shape. A rosette is usually made up of symmetric units, which 
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occupy equal fields. A field is that part of the ground of a design that a unit is 
to occupy. The number of units, in the special case of this exercise, is deter- 
mined by the petals in the flower chosen. To aid in preserving the symmetry 
and order of the rosette, the axis of the units must be drawn. In a circular 
figure, the radii of the circle will serve as axes of the units. 

The unit, however, must not touch the enclosing circle, for that would give 
a crowded look ; a feeling of restriction and constriction would ensue, and the 
repose of the figure would be lost. A space, therefore, should be left between 
the ornament or filling and the enclosing figure ; at least two-thirds of the ground 
should be filled. A skilful teacher will lead pupils to these conclusions. 

Study of Nature. — Study a flower, observe its general outline, the arrange- 
ment about the centre, the radiating petals, their graceful shape, the way in which 
they are held at the centre, the stamens and pistils filling the centre. Try to 
express this in a broad, simple way, by drawing with an even line. You will 
have a rosette with regular radiating units of beautiful outline, and a strong, 
simple centre. The details of stamens and pistils are too minute for represen- 
tation here — the result would be only dots, which would seem characterless. 
The centre of the rosette, holding the units together, is simply a reflex in the 
drawing, of that mysterious power of life that sends out the flower and holds 
the petals with a circling hand. This is a delightful exercise, and is always 
enjoyed by pupils, as it is not beyond their comprehension, and it gives them 
an opportunity to discover the elements of beauty ; and so insight grows. 

Besides the wonderful beauty of appearance and the marvellous physical 
structure of a flower, there lies within it a perfect manifestation of order, of 
symmetry, of proportion, of unity, of aesthetic beauty. The aesthetic is the high- 
est type of the ideal. In studying a flower for a motive of ornament, the attempt 
must be, through the study of the flower, to reach its ideal. 

To be developed. — Study of beauty of proportion and curvature ; 
study of nature to reach its ideal ; simplicity, order, symmetry, 
unity, beauty, insight ; simplicity of line. 

Directions for Drawing. — Consider the space to be filled. Draw a central vertical 
of suitable length, and draw lightly the kite-shaped unit. Modify it by curvature 
and division, producing as beautiful a figure as possible. Finish in even gray lines. 

If a rosette is chosen from a six-petalled flower, draw lightly a circle and three diam- 
eters, and add the petals and sepals and centre. Do not put in small details; 
seek for the beauty of the whole. Finish in even gray lines. 
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EXERCISE XX. -Surface Design. 

OBJECT. — To show methods of producing surface designs, and to give opportunity to pupils 
to express ideas of pleasing decoration by drawing 

Beauty in Decorative Design. — There is in man an innate sense of 
beauty, and there is also a desire to express the feeling for beauty in some way. 
Being himself a conscious unit, and thus having a sense of unity, he is pleased 
to make something which is a whole — which is complete. Thus in his work he 
naturally seeks to produce unity, which is an essential of beauty in decorative 
design. He has also an inborn feeling for symmetry, for proportion, and for 
rhythm. He is himself symmetric and well-proportioned, and rhythmic in his 
motions ; and he enjoys the reproduction of these effects, so elemental in beauty, 
either by himself or by others, for they mirror what is a part of himself. 

So the nature of the child impels him to the production of these effects in his 
creative work, and then responds with pleasure and delight in the result. It is 
easy to build upon these natural susceptibilities, and thus guide the pupils to a 
fuller and more complete sense of beauty in ornament, and develop their ability 
to produce this beauty. But these must be matters of growth. For a long time 
the work must be of the simplest character and quite within their understanding. 
But the aim in every exercise should be the production of a beautiful result. 

A Surface Covering. — Probably the idea of designs for surface covering 
arose from the patterns brought out in weaving. Thus from the beginning 
order was suggested; and- still, order resulting from a geometric plan, is one of 
the essentials in a surface covering. 

Walter Crane, in speaking of designs for surface coverings, says, " Most of 
us who have given thought to the subject feel that a design must be constructed 
on some systematic plan, if not absolutely controlled by a geometric basis." 

The first step then in the actual drawing of a design must be a plan on which 
to lay it out. It must be determined also whether it is to be used horizontally 
or vertically. A bilateral unit is always suitable for a vertical surface covering. 
A rosette is suitable for either a vertical or a horizontal surface covering. 

Have some examples of simple surface covering in textiles or wall-paper, 
and let pupils discover the geometric arrangement or plan that underlies the 
placing of the figures. Sometimes this plan is easily traced, and sometimes it is 
apparently hidden ; but a little search will always find it. The usual plans of 
surface coverings are based on squares, rhombuses, or hexagons repeated. 
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In these designs, the geometric plan shown by light lines in Fig. 5, and in 
the illustration below, does not appear in the finished work ; only the decorative 
figures remain. In others, as in the illustration on page 143, the geometric plan 
is left to form part of the design. 
When in a surface 
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geometric plan. Fig. 1 is Japanese ; Fig. 2 is Persian ; Figs. 3 and 4 are Egyp- 
tian ; Figs, 5 and 6 are modern, and were taken from Lewis Day's Anatomy of 
Pattern, 

Design. — In the last exercise, attention was concentrated on the single 
figure, whether a bilateral unit or a rosette. You have now to look not only at 
the unit, but also at its distribution over the surface. Care should be taken that 
the unit be not too large for its allotted space, so that the design shall not look 
crowded ; and also that the units shall not be too small, so that the unit will not 
seem scattered and lost. As a general rule, about two-thirds of the surface should 
be covered in a surface covering. The units in a surface covering taken collec- 
tively are known as the filling ; the space uncovered is known as the ground. 
The proportion of the filling to the ground should then be about as two to 
three. 

Pupils' Work. — If the design made by a pupil for Exercise XIX. was a 
bilateral unit, it would be well to have this unit, perhaps improved, used in the 
surface covering; if the design made by the pupil for Exercise XIX. was a 
rosette, it would be well to have this rosette used in the surface covering. 
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To be developed. — Design for a surface covering ; need for a geometric 
basis ; beauty of order ; proportion of space to ground ; good drawing. 

Directions for Drawing. — Bilateral unit used, — The geometric basis may be laid 
out with instruments. From the points printed on the oblong in the Drawing- 
Book, page 20, draw verticals and horizontals across the oblong. From the 
middle point on the upper side to the lower point on the left, draw an oblique 
line. Draw lines parallel to this from the right upper corner of the oblong, 
and from the right end of the lower horizontal. Draw an oblique line from 
the lower point of trisection on the left to the first point on the lower side. 
Draw lines parallel to this from the upper left corner of the oblong and from 
the middle point of the upper side. In each rhombus, or part thereof, there is 
to be drawn a bilateral unit, or a part of one. 

Draw the unit that you drew in Exercise XIX. Finish the design in even gray lines, 
erasing construction lines. 

See the illustration on page 142, Fig. 8. / 

Rosette used. — The geometric basis of this design may be laid out with instruments. 
Letter the points on the upper horizontal A of the printed oblong A, B, C, D, E. 
With B, C, and D as centres, and B A as radius, describe semicircles below the 
horizontal. With A and E as centres and the same radius, describe quadrants 
within the oblong. Connect the points A F, F G, G C, with straight lines, 
making a half hexagon. Using the lower and right sides as bases, construct 
other hexagons or parts thereof. (Problem 6.) Repeat until the space is filled. 





In each hexagon draw -a rosette adapted 
from the top view of the flower just studied. 
Be careful to make the rosettes of suitable size for the space they have to fill. 
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CHAPTER IV. 

REVIEW. 

Construction, Representation, Decoration. 

Review. — It is desirable, as the end of the term approaches, to review the 
three subjects, -*- Construction, Representation, Decoration, — in order to fix 
the principles of this book before passing to another book, perhaps to another 
room, and perhaps to another teacher. 



EXERCISE XXI. -Three Views of an Object. 

— To make a working-drawing of an object showing three Tiawa. 

Purpose. — The purpose of this Exercise is to review geometric views and 
their relative placing, the use of extension lines, invisible lines, and dimension 
lines, and, in short, to fix in the minds of pupils what they learned of Construc- 
tive drawing in the early part of the book. 

Pupila' Work. — It is intended that the work of the pupils shall involve 
three views. But in some cases, like that of the hexagonal bolt-head, two views 
will suffice. Specific directions cannot be given for this exercise. Pupils should 
consider carefully the shape of the space that the views will occupy, and plan 
for a suitable arrangement on the page. * 

Lead pupils to tell why working-drawings are made. It may be possible 
that some member of the class may be able to borrow from a manufacturing 
establishment a simple object, or detail of an object, together with the working- 
drawing from which it is made. An example of the actual use of a working- 
:rest. Require pupils to illustrate quickly upon the 
iples of working-drawings to recall the different 

given as suggestions for objects that may be used. 
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Figs. 1 and 2, a cross and a flight of three steps, are very simple, and do not 
involve the use of invisible lines. Figs. 3 and 4, a door-bolt and a hammer, are 
suggestive of simple objects that may be available for the exercise. 

Fig. 5 is a full working-drawing of a bolt-head, showing dimension lines. 
As this is the most difficult drawing on the page, special explanation and direc- 
tions are given below. 

Fig. 6 furnishes a new suggestion for the arrangement of a page. The 
drawing of the appearance of the object turned accompanies the three views. 

Working-drawing of a bolt-head. — Before giving this object, study the 
illustration on page 147 carefully, and note the principal points as given in the 
following text. 

1. The views given of the bolt-head are the top and front views. 

2. The size of the illustration does not show the actual size of the bolt-head. 

3. The actual size of the bolt-head is indicated on the illustration by "figured' 1 

dimension lines. 

4. " Figured " drawings are drawings having the dimensions indicated by dimension 

lines with figures inserted. 

5. Three dimensions are given in the illustration, — the dimension of the bolt-head 

44 across the corners" (that is, the length of the diagonal of the hexagon), the 
thickness of the bolt-head, the diameter of the bolt. 

6. The meaning of each dimension line. The * 4 figured" dimension line between 

the two views expresses the dimension " across the corners," or the diagonal of 
the hexagon, and reads 2}". The ** figured" dimension line in the top view 
expresses the diameter of the bolt, and reads i\". The dimension line at 
the left of the front view expresses the thickness of the bolt-head, and reads 

7. Pupils may make their drawings full size, according to the figured dimensions, or 

twice the size. The radius for the top view is if"; the radius for the invisible 
circle in the top view, representing the bolt, is f". The radius for the outer 
circle in the top view depends on the finishing of the top of the bolt-head. The 
manner of finishing the top of a bolt-head is not arbitrarily fixed, only that the 
corners shall be rounded. 

8. The width of the bolt-head and of the bolt in the front view are taken from the 

top view. The actual width of the two side faces in the front view is equal to 
the front face, as may be seen by comparing the sides of the hexagon in the top 
view ; but in the front view these side faces are foreshortened. The arcs in the 
front view represent the rounding of the corners. These arcs in the actual 
object are all of the same length, but the side arcs are foreshortened in the front 
view. 
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The upper line of the front view being drawn lightly, a light horizontal, draw AB, 
about as far below the upper line as one-quarter the thickness of the head. With 
radius DF and D as centre, describe an arc cutting the centre line below AB 
thus fixing the point C. C will be the apex of an inverted equilateral triangle, 
CDF. With the same radius and C as centre, draw the arc DEF. Through 
E, draw a line GH parallel to AB. Bisect AD and FB, and draw light verticals 
for centre lines of the side faces. By trial, find a centre I, on the light centre 
line, and a radius I A, and draw the arc AD, tangent to or touching the line GH. 
With the same radius and a corresponding centre, draw the arc FB. Now draw 
straight lines from A and B to meet the the upper line of the front view, inclin- 
ing equally towards the centre line. The angle of inclination usually taken is 
about 45°. 

The accompanying illustration, which should also be used as a blackboard 
illustration, shows the conventional method of representing this rounding of the 
corners, and how it is drawn. 




In making the drawing of a bolt-head, the following problems will be needed, 
and if necessary, should be reviewed. Problem 1. 7b draw a line parallel to a 
given line; Problem 2. To bisect a line; Problem 3. To draw an equilateral tri- 
angle; Problem 5. To draw a regular hexagon. 

To be Developed. — Recollection of convention ; good placing ; use of 
problems ; fine instrumental work. 
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EXERCISE XXII. -Natural Forms. 

OBJECT. — To study natural forms as to beauty of effects in light and shade ; to express 
this beauty by good methods of rendering. 

Nature. — For the last exercise in the book, we turn to nature for inspira- 
tion in the production of the beautiful. It is too often forgotten that art in 
form and color is the interpretation of the highest truth of nature as expressed 
in the beauty of her laws of structure and of life. Study a simple branch or 
spray of leaves, and it will reveal wonderful laws of growth and strength. The 
branch grows upward, the leaves shoot forth sometimes alternately, sometimes in 
a rhythmic whorl. The tangential union of each leaf with the branch or stem, 
and the decrease of the stem above each succeeding leaf, must be noted. The 
curve of the midrib of each leaf is always continuous with the curve or inclina- 
tion of the branch. Unity of growth is always preserved. 

Appearance of Leaves. — If you hold a branch naturally, you will see 
that some of the leaves turn back, some forward, some to the left, and some to 
the right ; some upward, some downward, governed by what Ruskin calls the 
law of deflection, falling gradually back from the uppermost one, " the gentle 
law of respect and room for each other." He says : " And in the arrangement 
of these concessions, there is an exquisite sensibility among the leaves. They 
do not grow each to his own liking till they run against one another, and then 
turn back sulkily, but by a watchful instinct far apart, they anticipate their com- 
panions' courses as ships at sea, and in every new unfolding of their edged tissue, 
guide themselves by the sense of each other's remote presence, and by a watch- 
ful penetration of leafy purpose in the far future. . . . But the leaf, full of 
fears and affections, shrinks and seeks as it obeys. Not thrust, but awed into 
its retiring ; not dragged, but won to its advance ; not bent aside, as by a bridle, 
into new courses of growth, but persuaded and converted through tender con- 
tinuance of voluntary change." x 

It is this manifold change in direction, with the play of sunlight and shadow, 
that contributes so largely to the beauty of trees or a mass of foliage. 

" Amid the leaves' green mass, a sunny play 
Of flash and shadows stirs like inward life." 

1 Ruskin has given most careful study to Leaf Beauty. — Modern Painters, vol. v., part vi. 
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A leaf will very seldom be seen absolutely facing ; each will appear more or 
less foreshortened. This difference in appearance must be carefully studied 
and carefully expressed. Very little attention should be given to the veins of 
the leaves or to the notches on the margins. Put the spray or branch at quite 
a distance from you, so that you can get the effect of it as a whole : you do not 
see the veins ; you do not see the notches in the margin ; but you can see that 
the light falls upon one side of the leaf or stem, and that the side opposite the 
light is darker than the side toward the light, and also that some leaves and 
parts of leaves are nearer than others, and that the farther ones give the effect 
of distance ; you can see the varying relations of the leaves to the whole. These 
are the things which go to make the beautiful effect of a spray or branch. The 
side upon which the light falls may be expressed by outline, and the side away 
from the light by the mass of shade ; the nearer parts may be expressed more 
definitely, and the farther parts more vaguely, and a few parts which appear 
very prominently may be accentuated by one or two strong touches. These are 
the things that should be drawn, but before they are drawn they must be seen. 
Every pupil should have a branch that he may himself see. 

Try, then, to have the pupils see, in drawing a spray, not the details, but the 
greater elements of form, position, and relation that make the beauty of the 
whole. Let them try to make each leaf grow from the stalk, each leaf show life 
in its spreading shape, the stem taper as it gives off leaf after leaf, and the ter- 
minal leaves shoot up, ready to expand. This may seem a great deal to look 
for with pupils at this stage ; but if you can lead them into the spirit of the grow- 
ing branch, they will find a way to express it. 

Selection. — There is no principle more strongly to be emphasized in art 
than that of selection. Always seek for the most beautiful objects for drawing. 
Lead the pupils to see that there is great choice as to the way a spray is placed 
for drawing. It should be placed so as to appear characteristic, and so as. to 
present its most beautiful aspect. Give a short exercise in discovering the best- 
balanced and most beautiful position for the spray. 

The selection of fruit and vegetables should also be made with care. In 
selecting natural objects, of any definite kind, for Form Study and Drawing, the 
guiding thought should be to choose characteristic and beautiful examples. 
Apples which are almost perfectly round can be found ; but they cannot be con- 
sidered as being the most beautiful examples, as they are not characteristic, and 
therefore not typical. The effort should be, not to find an apple that is like a 
sphere, but an apple that is most like an apple. Therefore, if apples are to be 
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drawn, try to have them on the one hand, not too round, and, on the other hand, 
not unusually irregular. The apples should also have the beauty of freshness. 
" There's a smile on the fruit." The same line of thought should be given to 
the selection of any natural forms. 

Study of Light and Shade. — Read the suggestions on light and shade 
on pages 1 01-103. Study carefully the suggestive illustrations in the Drawing- 
Book. Some of these are reproduced on Plate VIII. Different methods of 
expressing or rendering shade are used that teachers may not suppose there is 
but one correct way. The essential for the pupils is to feel the life of the 
natural object, the light and shade effects, and the beauty of their masses and 
contrasts ; the expression will then follow. Be careful, then, to select objects, 
and to so arrange them that this feeling for beauty will be awakened. 

Observe that the masses of light and shade are expressed definitely in the 
illustrations. 

41 Masses are great spaces where the light strikes and where the shadows fall. Close 
your eyes and see how the lines disappear, compared with the great mass of shadow ! " 

Wm. Morris Hunt, Talks on Art. 

Notice, too, that objects illustrated here are not wooden models : a more 
varied treatment has been given, in order to express the character of the subject, 
and something of the texture of the surface. You will see that the objects to 
the left of the ivy are expressed very simply, while the apple blossom and the 
group of an onion and a potato are carried farther in the rendering. If there are 
plants in the building, it will be an easy matter to have some of the puprls draw 
from a potted plant. A plant in each aisle is desirable. It should be of vig- 
orous growth. For arrangement see page 82. 

Notice in the group of fruit that the rendering is very simple, showing the 
breadth of light, the breadth of shade, and the shadow cast by the objects. Lead 
the pupils to see that as you pass away from outline drawing, it is no longer 
desirable to strengthen the lines on the shade side. The outlines are here defined 
by the mass of shade. 

Be careful that the pupils do not see and express too much, that they do not 
cut up the drawing with details. A drawing, and indeed a painting, has much 
more of art-feeling when small details are kept subordinate to general effect. 
Suggestiveness is always more charming than detailed expression. 

It is well, also, to know how others who have felt the life and beauty of 
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the object have expressed these things ; and, moreover, it is frequently well to 
copy examples of good rendering. 

"For my own part, I confess I am not only very much disposed to maintain the 
absolute necessity of imitation in the first stages of the art ; but am of opinion that the 
study of other masters, which I here call imitation, may be extended throughout our whole 
lives, without any danger of the inconvenience with which it is charged, of enfeebling the 
mind, or preventing us from giving that original air which every work undoubtedly ought 
always to have. I am, on the contrary, persuaded that by imitation only, variety, and even 
originality of invention, is produced. I will go further; even genius, at least what gener- 
ally is so called, is the child of imitation." 

Sir Joshua Reynolds, Discourses on Art. 

Imitation is evidently used here by Sir Joshua Reynolds as meaning copy- 
ing from the flat — that kind of imitation which is an effort to enter into the 
ways of expression used by those who are masters. There is an attempted imi- 
tation of natural forms which seeks to reproduce nature, and which is wholly 
profitless. 

Interpretation, not Imitation. — And finally, remember that the purpose 
of art is not to imitate nature, but to interpret its beauty, and to add to it the 
enriching element of human feeling. 

" Art is the child of Nature; yes, ' 
Her darling child, in whom we trace 
The features of the mother's face, 
Her aspect and her attitude, 
All her majestic loveliness 
Chastened and softened and subdued 
Into a more attractive grace, 
And with a human sense imbued." 

Longfellow, Keramos. 
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OPTIONAL. 

A class frequently needs opportunity for more work in some special 
direction. The last page is left free for such work. 

Memory. — It is suggested that it may be used for a memory drawing. 
The mind of every pupil holds, in a greater or less degree, certain form images. 
These images are in most cases somewhat vague, although they are sometimes 
quite clear. The power of recalling and strengthening these images should be 
cultivated. The effort to recall them by drawing should be encouraged. 

Historic ornament furnishes admirable material for memory drawing. By 
the use of such material the mind becomes stored with types of ornament, beau- 
tiful images, and filled with elevating ideas of graceful curvature and ennobling 
proportion. 

It is also a good plan to require memory drawing of models, and objects, and 
groups, — either facts or appearance. If a page is used for such drawings, 
" From memory/' should be written under the drawings, that they may be judged 
from the proper standpoint. 

Work in Color. — The page may, if desired, be given to an exercise in 
color and the use of colored paper. For suggestions with regard to color, see 
pages 153-158 ; see also " Suggestions for the Study of Color," * which gives 
definite direction for the use of colored paper in Book VII. Color-training 
should aim first at the recognition and appreciation of color-types as standards, 
then at the expression of those types by colored papers and by the brush. At 
the same time that color-training is progressing regularly and sequentially from 
the types of color, every opportunity should be given for the freest possible use 
of the brush in color-expression. The colors to be used here are the grays, — 
red gray, orange gray, yellow gray, their tints and shades. Assortment F of 
The Prang Standard Colored Papers furnishes the necessary material. 

The work in colored paper will tend in this book toward reproduction of 
Egyptian ornament. 

"Also, that cloistered wall was compassed in 
With pillars wonderful for work and hue; 
This one, a palm stem; that, papyrus, thin; 
Yonder, in stone, lotuses pink and blue." 

Edwin Arnold. 

1 Published by The Prang Educational Company. 
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COLOR IN EDUCATION. 

There is a growing sense that color should be made a fundamental subject 
of study throughout school life ; first, as making the child acquainted with the 
world in which he lives ; second, as a direct promoter of mental action ; third, 
in its practical applications. But as yet, time and means for this study are 
limited in the schools. In many schools which have advanced methods, color 
study is being pursued by means of colored papers, which furnish the types 
for colors, with which all color sensation may be compared, and around which 
color knowledge may be clustered. 

The use of color in the study of form will be found of great value. Color 
exercises are therefore suggested for each book. 

Spectrum Colors. 1 — A beam of light, passing through a glass prism, is 
refracted and decomposed, and when projected on a white screen is seen as a 
beautiful band of rainbow colors. This band is called the solar spectrum. The 
colors are so beautifully blended that it is hardly possible to determine where 
one ends and another begins. But the principal colors in the spectrum were 
originally spoken of as seven, — red, orange, yellow, green, blue, indigo, and 
violet. 

Scientists are not agreed as to the primary colors in the spectrum, that is 
to say, as to the colors by the combinations of which the other colors of the 
spectrum are produced. Red, green, and violet, and also red, green, and blue 
are mentioned most prominently as the three primary color sensations. 2 In view 
of this disagreement, it seems better to drop the terms primary, secondary, and 
tertiary (except possibly in the case of pigments), and to speak of the six lead- 
ing colors as red, orange, yellow, green, blue, violet, which with their intermedi- 
ate colors, red orange, yellow orange, yellow green, blue green, blue violet, make 
up the principal spectrum colors. Red violet is added to complete the color 
unit. The six leading colors have been adopted by common consent 8 as 
expressing the divided differences of hue in the spectrum, the indigo of Newton 

1 The spectrum is the most perfect type of a scale of color found in nature, but there are colors in 
nature and in pigments which cannot be found in this spectrum. 

8 See Colour, an Elementary Manual for Students. By A. H. Church. Published by Cassell & Co., 
pages 68, 76. 

8 See Rood, Von Bezold, Church. 
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having been dropped. Froebel gave six colored balls, and Schiller's famous 
color riddle begins, — 

" Six sisters, from a wondrous pair, 
We take our common birth.* ' 

Color Study. — Color-lessons should not be given at ranaom. They 
should have an orderly succession and should have a twofold purpose : i. The 
development of the color sense ; 2. The development of the power of express- 
ing with brushes and paint, or other color material, the color-impressions made 
upon the brain. 

In all schemes for color-lessons, the color-sense should be made the starting- 
point. Care should be taken that a color impression or sensation should always 
precede the name of the color. To this end, exercises in matching colors of 
objects should be given before color-names are given. 

The Names of Colors. — The colored objects, whether colored cards, 
paper, worsted, or any other material, from which ideas of hues, and hence 
color-names, as yellow, red, blue, orange, green, violet, citrine, russet, olive, 
are learned, should be those which are known as standard colors, whether in 
normal tones, tints, or shades. The colors should be harmonious in relation to 
each other ; and also the normal tints, and shades of any color, should make a 
harmonious scale, without change of hue. Great care should be taken, there- 
fore, in selecting material for these lessons. 1 

Hue, Tone, Tint, Shade, Scale. — Hue is the characteristic of a color 
that distinguishes it from any other color ; as blue, red, etc. 

A tone is any state of a color as it passes from light to dark. Tones 
include tints, shades, and the normal tone. 

A normal tone is that tone of a color that is considered typical of that 
hue ; that tone of a color which most closely resembles its prototype in the solar 
spectrum. 

A tint is a tone of a color lighter than the normal tone of that color. 

A shade is a tone of a color darker than the normal toneoi that color. 

A scale of color is the regular transition from one color through succeeding 
modifications of it. The transition may be from tone to tone or from hue to 
hue. 

A dulled scale is made by mixing gray with all the tones of the scale. 
Russet, citrine, olive, browns, and grays are called dulled or broken colors. 

1 The Prang Colored Papers have been prepared with special reference to their use in cultivating 
the color-sense. 
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Order of Study. — Color-training should be based on the color-perceptions 
of children, and should proceed from the known or recognized to the unknown. 
Exercises should be given in choice of colors, in perception of relation of colors, 
in laying the ideal color-unit, and in the use of colors. 1 

For this purpose, color-charts, color-tablets, and colored papers will be 
needed. 2 Twelve colors, — red, red orange, orange, yellow orange, yellow, yellow 
green, green, blue green, blue, blue violet, violet, red violet, are sufficient for elemen- 
tary color-work. As the relative amount of space occupied by each color in the 
spectrum is still a subject of discussion among students of color, and as the 
spectrum gives an incomplete series of color, an ideal color-unit, giving equal 
spaces to the colors mentioned, is presented. The first laying of the ideal color- 
unit from the chart by pupils should be its reproduction with color-tablets, as 
these can be easily moved to obtain the right arrangement. Pupils may then 
reproduce the chart in colored paper by cutting oblongs two inches by three- 
quarters of an inch, and placing them side by side in the true spectrum order. 
Color-names are unnecessary in the laying of the color-unit. 

The six leading colors should then be studied individually. The order in 
which these are taken should depend on the color-perception of the pupils. 

The method should be educational — color-perception first, then color-name, 
then color-expression. The expression of color may be by colored paper or by 
the brush. Colored paper can be used to advantage in elementary work in the 
cutting out of representations of manufactured objects ; its use in representa- 
tion of natural objects is not recommended. Its use in Decoration is well 
known. 

Practical Points in School Work. — Color Combination. — The sub- 
ject of Decoration calls especially for a knowledge of harmony of color, and 
there is frequently much work done outside of the books by the use of colored 
paper. The study of Decoration begins in the primary schools with the attempt 
to make pleasing arrangements with solids, tablets, and colored paper. As soon 
as the element of color enters, training in the harmony of color should begin. 

At first, call for arrangements in the normal tones of the colors of the unit, 
only one color to be used in any one arrangement; then for arrangements in 

1 See " Suggestions for Instruction in Color," published by The Prang Educational Company. 

2 The Prang Color Chart, No. i, color-tablets and colored papers can be obtained of booksellers and 
of The Prang Educational Company. These color materials have been prepared with great accuracy for 
this special purpose. Papers of inferior colors, or of colors prepared with no relation to each other, 
should not be used. 
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tints, only one tint to be used in any one arrangement ; then for arrangements in 
shades, only one shade to be used in any one arrangement. 
Later, when combinations are made, let them be — 

{Of two tints of the same color. 
Of two shades " •• " 
Of two tones " " " 

(2) Of three tones of the same color. 

Do not call at this time for combinations of any of the leading colors. 

If an object is represented by colored papers, do not allow any combination 
of two colors that would not be pleasing and suitable in the object. 

If these rules are followed, the children will receive an unconscious training 
in the harmony of scale. 

These combinations will furnish sufficient variety in color for a considerable 
school period. The use of colored papers in Decoration should always be 
closely connected with beauty of form and arrangement. The cutting of his- 
toric figures, such as the quatrefoils and crosses of Book I., the square-leaved 
quatrefoil and the shield of Book II., the rosette and a Saracenic ornament of 
Book III., the fleur-de-lis of Books V. and VI., are especially recommended. 
The modification of units and their use in arrangements can be especially well 
carried out by cutting. The rosettes from flower forms furnish beautiful units 
for use singly or in borders and surface coverings. 1 

The combination, in a harmonious way, of colors that are separated in the 
spectrum will be a further development of harmony. It should be accompanied 
by a study of the effect of juxtaposition of colors, of analogy and contrast of 
colors, of warm and cool colors, of advancing and receding colors, and of color 
values. These should be left for more advanced study. 

Color Values. — The various colors have not equal value ; that is to say, 
two colors may be used in equal amounts, but the impression made by one will 
be stronger than that made by the other. The value of yellow is greater than 
that of red, and the value of red is greater than that of blue. Observations 
of the values of the different colors can be made from the color-chart. 

Colors Needed. — In choosing colored papers for use in the schoolroom, 
be careful first to get standard colors of the normal tones of the six leading 
colors; if you can, add to these tints and shades of the various colors, so that 

1 An adaptation of this work to a sequential development of the color-sense will be found in the 
" Suggestions for Instruction in Color." 
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scales of colors can be made. The intermediate colors of the unit and broken 
colors, such as the various browns and grays, with their tints and shades, may 
be added. Paper foldings in brown or gray are especially pleasing. 

Paints. — If school conditions will allow, pupils can also produce color- 
effects by the use of paints. 

Beginning with yellow and red, they can learn, by mixing colors, the results 
produced. In pigments, yellow, red, and blue are called Xhz primary colors. 

Yellow and Red, mixed, make Orange. 
Yellow and Blue, •• •« Green. 
Red and Blue, '* " Violet. 

Orange, green, and violet are called secondary pigment colors, because they 
can be made by mixing the three primaries. 

Secondaries. 
Orange 



} 



make Citrine or Orange-Green, named the yellow tertiary, 
J as it contains red, blue, and a double portion of yellow. 

V-iREEN 



J make Russet or Orange-Violet, named the red tertiary, as 

an I it contains yellow, blue, and a double portion of red. 

Violet 



} 

Violet \ make Olive or Violet-Green, named the blue tertiary, as 
an d r it contains yellow, red, and a double portion of blue. 

REEN J 



Green 

There is an infinite variety of colors compounded from those mentioned, of 
which some are named and some unnamed. These must be left for more ad- 
vanced study. 

The three primaries mixed in varying quantities produce russet, citrine, 
olive, and browns and grays. 

In mixing colors which require red, use carmine or lake ; vermillion is not a 
good mixing color. 

The Use of Water-Colors. — With a brush full of clean water, obtain 
the full strength of color from the cake, and then transfer it to the spaces in the 
cover of the box as to a palette. Add color or water as strength or delicacy of 
tint is required. 

Rarely mix more than three colors ; and do the mixing upon the palette, and 
not upon the cakes. This is the best practice at first, though after obtaining a 
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good knowledge of color, and skill in handling, it is sometimes better to work 
directly from the cake, mixing in the brush. 

The Use of Brushes. — Be careful to use clean water, that is, water not 
charged with much color by previous mixing ; and always put the brushes and 
box away clean. 

A hollow sponge held in the left hand is useful to remove superfluous color 
from the brush, thus keeping the water clean. 

Do not leave brushes in the water or put them in the mouth. When ready 
to put the brush away, wash it thoroughly in clean water, and give it a quick 
shake ; this removes the water, while bringing the brush to a point and preserv- 
ing its shape. 

Working in Water- Color. — Do not let the surface of the paper lie flat, 
but slope the lower part toward you. Work from the left to the right, and from 
the top downward. 

Keep the brush full of wet color, and work generally with the side of the 
brush, using the point only for lines. Surplus color can be removed, if taken up 
quickly, by using a nearly dry brush, blotting-paper, or a soft rag. 

Flat Wash. — This term is used to indicate the laying of color evenly 
over a surface with a brush. This is one of the first exercises in water-color, 
and should be carried out in a definite space, so that ability to work clearly to a 
certain outline may be acquired. A vertical oblong is well adapted to practice 
in washes. 

Decorative figures, borders, rosettes, and surface coverings may also be car- 
ried out in flat washes. 

Graded Wash. — This term is used to indicate a wash laid in even grada- 
tion from a full or normal tone to a very pale tint or to white, or from dark to 
light. This should also be laid in a definite space. Graded washes may be 
made in all the different colors. By this means, much facility in handling as 
well as in mixing colors to produce certain color-effects can be obtained. 
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FORM STUDY AND DRAWING IN OTHER STUDIES. 

The work in Form Study and Drawing will produce comparatively small 
results unless teachers recognize its close relation to everything about them, and 
hence recognize the use that can be made of it in all the elementary as well as 
many of the higher studies. The pupils should be constantly observing form, 
and as constantly expressing it through drawing. • The teacher's work at this 
stage should be so laid out that Form Study and Drawing will be constituent 
parts of all school work, enlivening and enriching it, whether Number, Geography, 
Language, Science, History, or Manual Training. Pupils need no urging to do 
illustrative work ; they need only permission and encouragement. If such work 
is arranged so as to employ what they have learned in their regular lessons in 
Form Study and Drawing, the regular instruction will help the free use of draw- 
ing in other work, and the free drawing will help the regular instruction. 

Many teachers are unaware of the great use that may be made of drawing 
in connection with other studies. A few suggestive thoughts are given here, and 
others will be found throughout this Manual. It is hoped that these simple 
indications of lines of work will prove helpful to teachers. Detailed instruction 
will be found in manuals now in preparation on Form Study and Drawing in 
connection with other studies. 

Language. — Language lessons should be both oral and written. They 
should at first concern things or processes that have become familiar, gradually 
leading to imaginative work and more abstract thought. The sequential exer- 
cises in Form and Drawing given throughout Book VII. present the most ad- 
mirable material for developing language. Suggestions with regard to this 
material are made in the manual text for many of the exercises. The written 
work of the pupils should be illustrated whenever it is possible. In some 
cases, the illustrations may be made by the pupils ; in other cases printed illus- 
trations from magazines and other sources may be used. 1 

Throughout the regular form and drawing work, as laid out in Drawing- Book 
VII. and this Manual, teachers should continue to give pupils practice in the 
use of terms and names learned in the previous form study, as well as in the use 
of those given on the next page. 

1 Half-tone prints of historic and art subjects suitable for such illustrative purposes are now in prepa- 
ration by The Prang Educational Company. 
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models, objects, and details. 
Hexagonal Prism. 
Hexagon: diameter, diagonal. 
Compasses : head, legs, metal point, pencil point. 
Geometric Problems : radius, radii, centre, diameter, arc, chord. 

TERMS OF CONSTRUCTION. 

Facts : visible edges, invisible edges. 

Lines: invisible, dimension. 

Figuring. 

terms of representation. 

Light, Shade, Shadow : breadth of light, breadth of shade. 
Distance: foreground, middle distance, background. 

TERMS of decoration. 

Egyptian Style : symbolic, emblematic. 

Historic Ornament : lotus, trefoil lotus, lotus palmette, lotus rosette. 

Surface Covering : bilateral unit, rosette, geometric plan, powdering. 

Arithmetic. — In this subject, diagrams and constructive drawings will be 
of the most use. Occasionally a representative drawing could be used in men- 
suration. If teachers will give pupils opportunities to invent and work out some 
illustrated exercises, they will be surprised to see how the thoughts of the pupil 
are quickened. These exercises should be in close connection with the work 
in Drawing, and they will then act for good both on the lessons in Drawing and 
on those in Arithmetic. 

Geography. — There is no subject more intimately connected with form 
than Geography. It deals with form from its very nature, as it is the study of 
the surface of the earth with all its diversities. All means of form-expression 
are therefore valuable and necessary adjuncts in the study of Geography. Clay 
and sand modelling, color, and drawing are important means in developing geo- 
graphic ideas. They appeal directly to the pupil ; and if this work for geographi- 
cal purposes is made consonant with the regular work in Form Study and 
Drawing, it will prove very fruitful in results. The structure of the earth and 
its various conformations, the causes of day and night, the zones, the seasons, 
and vegetation will by these means become real, and not mere words. 

The value of Drawing, in connection with Geography, has long been 
recognized through map-drawing ; through Colonel Parker's work at Quincy 
and later at Cook County Normal School, and by the work of Charles F. King, 
Alexander E. Frye, and others, sand-modelling has now become well known 
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as a means of acquainting children with the physical features of the earth. 
Colonel Parker also makes a strong plea for drawing these physical features. 
He says, "Draw, draw, and keep on drawing" 

Science. — The use of drawing in science study is well known. Construc- 
tive drawing comes in largely in the drawing of apparatus in physical and chem- 
ical science, on occasions when it is necessary to know the structure of the 
apparatus, and also in the drawing of sections in natural science, to show the 
structure of an object ; while representative or pictorial drawing will illustrate 
experiments in physics or chemistry, as well as give the general idea of an 
object studied in natural science. Plant and animal forms in views and sections 
give also many beautiful suggestions for decorative designs. 

History. — Maps showing historical events aid very much in fixing impor- 
tant occurrences in the minds of pupils. There are also many historical acces- 
sories which can be illustrated by pupils. If there are historic houses in the 
vicinity, or historic furniture or utensils, encourage the pupils to make drawings 
of such things. The study of history will also be greatly aided by the study 
of historic ornament and its origin and changes, with its attendant associations. 

Manual Training. — Both educators and practical men are now seeking 
the introduction of manual training into regular school work. Such training 
will, however, fall short of the desired results, both educational and practical, 
unless pursued in connection with regular, systematic, thoughtful work in Form 
Study and Drawing, as Form is the basis of all work in manual training. Beau- 
tiful form as well as good workmanship should be sought in all work in manual 
training. To some, manual training concerns only the actual processes of con- 
struction, with the attendant thought and necessary skill. This should not be 
so ; every lesson in manual training should be a lesson leading toward beauty of 
form, and also to harmony of color where color is used. 
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CONSTRUCTION. 
Facts of Form. 

Working-Drawings. 

REPRESENTATION. 
Appearance of Form. 
Picture-Drawings. 



SOLIDS : Cone, Hollow Cylinder. 

OBJECTS : Framing, Joints, Handles, Lampshades. 

GEOMETRIC PROBLEMS. 



f STEPS. 
ROSE JAR, BOOKS, BASKETS. 
NATURAL SPRAY OR BRANCH. 
COMPOSITION : Groups of Models or Objects. 
LIGHT AND SHADE : Models, Objects, Natural Forms. 



DECORATION. 

Ornamentation of Form. 
Original Design. 



f HISTORIC ORNAMENT : Egyptian, Greek. 

NATURAL GROWTH: Spray or Branch, Decorative 
Treatment. 

DECORATIVE DESIGN: Modification of Units,— Bor- 
ders, Panels. 
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CHAPTER L 

CONSTRUCTION; 
Or, Drawing as Applied in Conveying Ideas of the Facts of Objects. 

Construction deals with the facts of form, and shows the use which is 
made of the drawing of these facts in the world of industry. Its importance, 
both educationally and practically, cannot be too strongly emphasized. 

Construction as used in graphic study is the science and art of making draw- 
ings which give the facts of objects and from which objects may be constructed. 
These are called working-drawings, and are necessary to guide the workman in 
nearly every branch of manufacture. 

The practical value of constructive drawing will be more and more recog- 
nized as knowledge grows of the way in which ideas of form, that is to say, 
constructive designs, are expressed so as to be carried out in manufacture and 
industry. Every detail of building construction, from the stone foundation and 
the beams to the finished exterior views of the house, or church, or cathedral, has 
first to be imagined, and then shown by working-drawings ; from these drawings 
the builders work. Every new invention, from the simplest detail in machinery 
to a great engine as a whole, must, before it can be made practical, not only be 
thought out, but also be expressed and be made intelligible through working- 
drawings. It is through working-drawings that every new object manufactured 
is made possible, is materialized, so to speak. Designs for all landscape garden- 
ing and out-door improvements — roads, parks, drives, etc. — must be expressed 
in working-drawings, that they may be carried out by workmen. The great works 
of civil and mining engineering depend upon working-drawings for their ultima- 
tion. There is no walk in life in which a knowledge of the methods of expression 
underlying working-drawings, and the ability to interpret them, are not of service. 

But beyond the practical benefits arising from a knowledge of constructive 
drawing, there lies the great educational value in the subject of Construction well 
presented. It calls for most accurate observation, most careful consideration of 



BOOK viii.] CONVEYING IDEAS OF THE FACTS OF OBJECTS. 



167 



the relation of parts and of form values, of the adaptation of form to purpose, of 
agreeableness and beauty of form — all in the service of the creative imagination. 
The principles which govern the expression of thought in the subject of Con- 
struction are fixed, and take their place among the exact sciences. 

Passing, therefore, from the elementary exercises which call for accurate 
and close observation, the instruction should lead to exercises which develop 
the reasoning powers and the creative imagination. 

It is only through a knowledge of the subject of Construction that great 
industrial creations, like the Brooklyn and St. Louis bridges, great machines and 
inventions, and great architectural structures, are made possible. 

A general outline of the subject of Construction — of geometric views, work- 
ing-drawings, conventions, and patterns — will be found on pages 32-42. This 
should be studied carefully by teachers before giving the exercises in Book VIII., 
as the principles upon which the exercises are based are all clearly stated in this 
general introduction. If these principles are understood by the teacher, there 
will be no difficulty in giving the exercises in the Drawing- Book. 

The following principles as to relation of dimension in the views will be 
helpful : — 

1. The width from left to right is the same in front and top views. 

2. The height is the same in front and side views. 

3. The width from back to front is the same in top and side views. 







Fig. 1. 



Fig. a. 



Fig. 3. 



Fig. 4. 



By studying the illustration given above of the top, front, and side views of 
a right-angled triangular prism, the statements with regard to relation will be 
verified. 

Fig. 1 shows the top, front, and side views of the prism placed vertically 
with one narrow oblong face facing, and the other narrow oblong face on the left 
side. Fig. 2 shows the prism placed vertically with one narrow oblong face at the 
back and the other at the left. Fig. 3 shows the vertical prism, with the broad 
oblong face at the back, and Fig. 4, with the broad oblong face at the front. 
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The conventions are — 

i. The arrangement of views. See pages 38, 39. 

2. Lines of the object. Fig. 1. 

a. Full line for visible edges or outlines. 

b. Long-dash line for invisible edges or outlines. 

c. Half-tinting or section lines at 45 . 

3. Helping or construction lines. Fig. 2. 

a. Short-and-long-dash lines for centre lines. 

b. Light full line or short-dash line for extension or working lines. 

c. Light broken line with arrow heads and figuring for dimension lines. 

d. Feet always to be expressed in figuring. 

e. Line of fraction horizontal, not oblique; as \. 



^%^%^m%^ * 0-6-- 



Fig. x. Fig. a. 

The directions at the end of the manual text for each exercise are intended 
as guides to the teacher for the successive steps to be taken. It is well many 
times, however, for the teacher to give an exercise without suggestion or direc- 
tion to the pupils, for the purpose of stimulating them to master the problem for 
themselves. Care should be taken, however, not to use this method in an exer- 
cise unless pupils are quite prepared for it, as otherwise it would be like call- 
ing upon them to walk when their physical system was not equal to it. In this 
subject, as in every other, the method of giving an exercise should conform to 
the mental power and attainments of the pupils. 

The use of both free-hand and instrumental drawing is continued in this 
book, that pupils may be able to express ideas of construction readily, free-hand, 
and also be able to carry them out with care and accuracy in working-drawings 
made with instruments. 

Make a clear distinction between the subjects of Construction and Repre- 
sentation. Construction deals with the facts, structure, and assemblage of 
objects; Representation deals with pictorial appearance and composition. A 
pictorial drawing may accompany constructive drawings. But a constructive 
drawing must be free from any pictorial accessories ; for instance, a table-line 
is wholly out of place in a geometric view. The means of expression, the 
character of line, the significance of line, are very different in the two subjects. 
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EXERCISE I. — Framing.— Free-Hand. 

OBJECT.— To lead pupils to think out and to draw the top and side views of a frame of 
a try-square, the front view and the way in which the pieces are cut being given. 

Framing. — In beginning a new subject, endeavor to connect it with the 
previous knowledge and experience of the pupil. The subject of this exercise is 
framing ; arid before entering upon a study of a particular kind of framing, lead 
pupils to observe the framing in the room — picture-frames, slate-frames, window- 
frames — and to discover, if possible, how the frames are put together. 

Then take up the models, and lead to the observation of the frame joined by 
halving, as illustrated below, and of the frame joined by mortise and tenon. 
Halving is cutting away one-half or one equal portion in depth of each of two 
pieces of timber, so as to let them into each other. A mortise is a hollow cut in 
a piece of timber or other material to receive a corresponding projection called a 
tenon, made upon another piece, to join the two pieces together. 

The Views. — Recall the purpose of views — to show to a workman the 
facts of an object. Recall the way in which invisible edges are indicated. Call 
a number of pupils to the board to draw the front, top, and left views of a halved 
frame, and of one joined by a mortise and tenon. The difficulty will be in the 
proper placing of full and invisible lines in the different views. 






1 






Fig. 1. Fig. 3. 

The views will differ according to the way in which the frame is put to- 
gether, as will be seen by Figs. 1-4. The invisible edges are omitted in the 
top and front views, lest they should be confusing on account of the small size 
of the drawings. Pupils should not omit them, however. 
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After the drawings on the board have been fully discussed, and the views 
seem well understood, test the pupils' knowledge still further by a study of Fig. 
i in the Drawing-Book. This illustration might serve either for the view of a 
halved joint or of an end mortise and tenon joint, so that another view is neces- 



J 



Fig. 3- 



Fig. 4. 



sary to tell what it really is. But if it were of a halved joint, the horizontal piece 
must have been in front of the vertical piece, because the long-dash line shows 
the invisible edge to belong to the vertical piece, which must therefore have 
been back of the horizontal piece. The completed drawing for this will be seen 
in Fig. 1, page 169. If Fig. 1 in the Drawing-Book is of an end mortise and 
tenon joint, the completed drawing will be seen in the illustration above, Fig. 3. 
Drawing. — It will be noticed that this exercise is to be drawn free-hand. 
The need for free-hand drawing in Construction has already been explained, 
page 45. To give variety to this exercise, some pupils might draw the halved 
framing, and some the mortise and tenon. 

To be Developed. — Observation of framing ; significance of views ; 
ready expression by drawing. 

Directions for Drawing. — A free-hand drawing of three views is required on this page, 
the framing to be ii" wide and 1" thick. Consider carefully the placing of 
the drawings. Draw first the front view. Add the top and side views. Use 
the actual measurements in these drawings, and be careful to show all the 
invisible edges correctly. 

Three views of a try-square may be made instead of the above, dimensions being 
taken from the object, and the drawing made to scale if necessary. 
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EXERCISE 1 1. -Review. -Problems 1-6. 

OBJECT.— To give practice in the use of instruments, and to review the problems previously 
studied. 

Construction of Geometric Figures. — Nearly all words have more 
than one signification. The word construction is not an exception. Its general 
meaning is the act of building or making, but in addition it has various specific 
meanings. Construction, as used in graphic study, is defined on page 166. In 
geometry, construction refers to the process of constructing geometric figures 
with mathematic instruments, as in the solution of geometric problems. 

Review. — This exercise calls for a review of the geometric problems, 1-6, 
which were given in Book VII. Some preliminary practice on the use of the 
compasses may be necessary. See pages 45-48. A rapid review of terms, such 
as circle, circumference, diameter, radius, arc, chord, will be well. 

The problems should then be developed after the method given on pages 
53-61. The work on Problem 1, however, is a little amplified, as will be seen 
by the following dictation and the illustration below : — 



A ! 1 B 

C D 



Problem z. 

Problem 1, — To draw a line parallel to a given line. 

Dictation. — Problem i. With the distance CD as radius, and any point near the 
left end of the line AB as centre, describe two arcs, one directly above and the 
other directly below the centre. With another point near the right end of the 
line AB as centre and the same radius, describe two more arcs as before. Draw 
a line tangent to the two arcs above the line, and another tangent to the two 
arcs below the line. Number the upper line i 2, the lower one 3 4. 
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Have the pupils study the drawing they have just made, after the manner 
suggested on pages 54, 55, and lead them to demonstrate that the lines 1 2 
and 3 4 are parallel to the line AB, and to state the problem and the manner 
of working. Take up Problems 2-6 in similar manner. Dictate the drawing 
required in the book, and then study the drawing made, after the manner 
suggested on pages 53-61. After the drawings are studied, have the problem 
stated and the manner of working given as concisely as possible. 





Problem 2. 



Problem 3. 



Problem 2. — To bisect a line or to draw a line perpendicular to it at its centre. 
Problem 3. — To draw an equilateral triangle on a given base. 





Problem 4. Problem 5. 

Problem 4. — To trisect a semicircle. 

Problem 5. — To draw a regular hexagon. 

Problem 6. — To draw a regular hexagon on a given base. 

To be Developed. — Clear thinking ; practical doing; accurate drawing. 

Directions for Drawing — Work out Problem i on the line AB; Problem 2 on the 
line EF ; Problem 3 on the line GH ; Problems 4 and 5 from the centre I. 
State the manner of working Problem 6. 
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EXERCISE 1 1 1. -Dictation and Problems 7, 8, and 9. 

OBJECT. — To lead pupils to think out a way to draw a perpendicular to a line from a point 
without a line, or to a given point on the line, and to construct a square. 

Development of Geometric Problems. — The method of developing 
geometric problems is given on pages 53-61. Endeavor to enter into the spirit 
of this method fully before giving this exercise. 

Do not state the object of this exercise to the pupils, but give the following 
dictation for work in the Drawing-Book : — 




*3 



Dictation Find the line JK and the point L. With L as centre, and LJ as radius, 

describe a semicircle on the line JK, curving upward. With the right extremity 
of the arc as centre, and the same radius, describe another semicircle. Repeat 
this at the right until three more semicircles are drawn. Mark the base of 
the middle semicircle i, 2, at its extremities. Find the points where the 
semicircles intersect. 



174 CONSTRUCTION. [book viii. 

Mark them 3, 4, 5, 6. With 3 as centre, and the same radius, describe an arc 
long enough to intersect the line JK in two points. With these points of 
intersection as centres, and the same radius, describe arcs which shall intersect 
below JK. Rule a line from 3 to this point of intersection. With 3 as centre 
and 3 4 as radius, describe an arc from 4 upward long enough to extend over 
the centre of 3 4. With 4 as centre, and the same radius, describe another arc 
which shall intersect the arc just drawn. Mark this point of intersection 7. 
Repeat this, using 5 and 6 as centres. Mark the point of intersection of these 
arcs 8. Rule a line from 7 to 1 and from 8 to 2. 

Ask pupils now to lay their instruments back on the desks, and study the 
drawing. 

The following questions are given as suggestions of a method by which 
the pupils may be led to give, themselves, the required construction of the 
problem : — 

How is the line drawn from 3 in relation to JK ? — It is perpendicular to it 

From where was the line drawn? — From the point 3. 

What did you do just before drawing it? — We used 3 as a centre to draw an arc 
which should intersect the line. 

What can you tell me about these points? — They are equidistant from 3. 

For what did you find these points? — To use them as centres to describe arcs. 

What radius did you take for these arcs ? Was it necessary to take so long a radius 
in order to have them intersect? — No; any radius greater than half the dis- 
tance between the points would do. 

What was the next step ? — To draw the line from 3 to the last point of intersection. 

And what relation does this line hold to JK? — It is perpendicular to JK. 

Where was the point from which the line was drawn? — It was without the line JK. 

Then what have you succeeded in doing? — In drawing a line from 3 perpendicular 
to JK. 

Now consider the line 7 1. What can you say about this line? — It is perpendicular 
to the line JK. 

Consider only that portion of the line included between 1 and 2. What is the rela- 
tion of 7 1 to 12? — It is perpendicular to it. 

At what point is it perpendicular? — At the point 1, which is the end of the line. 

What did you do before drawing this line? — We drew intersecting arcs, using 3 
and 4 as centres, and then drew the line from the point of intersection to 1. 

How did you obtain the points 3 and 4? — By drawing a semicircle, using 1 as 
centre, and then trisecting it according to Problem 4. Points 3 and 4 are the 
points of trisection. 

What can you tell about the line 82? 
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To what point was this line drawn ? 

How was it done ? 

Who can state what was done ? 

How could this be done with less work? 

How much of the first arc is needed? 

How will you obtain the points of intersection ? — By laying off two equal distances 

on the arc, using the radius of the semicircle to determine these distances. 
Where will you begin to measure these distances ? — From the line. 

When this work is firmly fixed in the minds of the pupils, give the 
additional work in the Drawing-Book. 

i. From the point O, draw a perpendicular to the line MN. 

2. To the lines PQ and RS, draw lines perpendicular at their extremities 
P and S. 

State the problems and the manner of working them. 

Problem 7. — From a point without a line, to draw a perpendicular to the line. 

Let MN be the given line, and O the point without the line from which to 
draw the perpendicular. With O as centre, and a radius greater than the dis- 
tance between O and the line MN, describe an arc which shall intersect the line 
at i and 2. With i and 2 as centres, and a radius greater than half the distance 
between them, describe arcs intersecting below MN at 3. Draw O3 ; this will be 
the required perpendicular. 

Problem 8. — To draw a perpendicular at the end of a given line. 

Let PQ be the given line. With P as centre, anfl any radius, describe about 
two-thirds of a semicircle, the right end of the arc resting on the line PQ. With 
the same radius, lay off equal distances on the arc. With 1 and 2 as centres, 
describe arcs which intersect at 3. Draw 3 P. This will be the required 
perpendicular. 

The same process is to be repeated with the line RS, the first arc being 
drawn from the line RS with S as centre. 

In order to develop Problem 9, dictate as below, see illustration on p. 176, 
and ask the questions which follow : — 

Dictation. — Find the line TU. Draw an indefinite perpendicular to TU at the point 
T, by Problem 8. On this line lay off from T a distance equal to TU. Mark 
this point X. With X and U as centres, and TU as radius, describe intersecting 
arcs. Mark the point of intersection Y. Draw XY and YU. 

Bisect the lines XY and YU by Problem 2. Extend the perpendiculars so obtained 
until they reach the opposite lines TU and XT. 
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What have you drawn ? {A square, with its diameters?) 

What was given you ? {The line TU, which is one side of the square?) 

Who can state the problems used and 4he manner of working them ? 

Problem 9, — To draw a square upon a given line. 




Let TU be the given line. Erect a perpendicular to TU at T, by Problem 
8. Lay off on this, from T, a distance TX equal to TU. With X and U as 
centres and TU as radius, describe arcs which shall intersect at Y. Draw XY 
and YU. TXYU will be the desired square. 

To be Developed. — Clear thinking ; practical doing ; accurate draw- 
ing. 
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EXERCISE IV.— Joints.— Instrumental. 

MODEL: Joints. 

To lead to the further study of joints, and to lead the pupils to apply the prob- 
lied, and to give practice in drawing to scale. 

ere are many ways of joining two pieces of wood in cabinet 

'ng construction. Two kinds of joints, halving and an end 

ant, were given in Exercise I., and two more are added in 

^rawing- Book — a middle lap joint, and a middle mortise 

, it will be seen, are simply variations of the first two. 

; oints are to be studied. A full page of illustrations, 

Encourage pupils to look up various joints, and to 

T t will be remembered that a working-drawing should 

tructure of an object, but should also tell its size. 

made the full size of the objects desired, or on a 

size. A small drawing may be made of a large 

Darts of the object to each other be maintained 

iry then to make the drawings less than full 

* object are maintained in the drawing and 

.^use will be met as completely as if the drawings 

x ins proportion is kept by using a certain scale for making the 

rawing. If an object is 4' -o" (four feet) high, and it is desired to make a 

drawing 4" (four inches) high, then the scale used is 1" to i' ; and for every 

foot-dimension in the object, 1" is used for the drawing. If a scale of \" to 1" 

has been decided on for the drawing, then in making the drawing £" should be 

used for every inch in the model. 

This is called drawing to scale, and the scale used should be marked some- 
where near the drawing, thus : Scale, ±" = 1", or Scale, \" = 1' — as the case 
may be. 

A class exercise on reducing to scale might be given. 

On a scale of i" to 1", how long a line must you draw to represent 6"? Arts. \\". 
8"? Ans. 2". 10"? Ans. i\". 11"? Arts. i\" . i'-o" ? Ans. 3". 

On a scale of \" to 1', how long a line must you draw to represent 3'-o"? Ans. f". 
6'-o"? Ans. ii". 6 / -6 ,/ ? Ans. ii". 9'- 6"? Ans. 2%". 

Make clear the difference in signification of ' and ". 
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Fig. 3. 



A page of Joints. 



Fig. 6. 
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Drawings. — The pupils' drawings may be made from models of joints 
like those illustrated in the Drawing-Book. The illustrations on the opposite 
page suggest other joints to be studied. Fig. 1 is a middle mortise and tenon 
joint, similar to that illustrated in Drawing-Book, page 3, Fig. 3 ; Fig. 2 is a 
middle lap joint, similar to that illustrated in Drawing-Book, page 3, Fig. 2 ; 
Fig. 3 is a lap dovetail joint. Fig. 4 is a relished mortise and tenon joint ; Fig. 
5 is a lap mitre joint ; Fig. 6 is an end dovetail joint. 

If the top views in these figures were carried out completely, there would be 
dash lines showing invisible edges ; and it would be well to have the pupils show 
all the invisible edges in this elementary work. It is customary, however, in 
draughtsman's practice, not to draw dash lines unless absolutely needed for an 
understanding of the structure of an object. 

It will not be difficult for pupils to procure models from some carpenter's 
shop, or if manual training is carried on in the schools, from the manual train- 
ing department. The construction work in the regular drawing course should 
be more advanced than the drawing that is required in the manual training 
department, so that pupils may be prepared to take up readily the drawing 
in the manual training course. 

It will be noticed that the drawings are to be made with instruments. The 
beauty of instrumental work is its extreme accuracy. 

To be Developed. — Observation of joints ; three views of a joint ; 
drawing to scale ; clear, accurate work. 

Directions. — Instruments are to be used throughout these drawings, all lines being 
ruled and made to measurement. Draw an indefinite vertical for centre line of 
front and top views. This should be a short-and-long-dash line. 

Draw first the front view, drawing all perpendiculars by Problem 7 or 8, and all par- 
allel lines by Problem 1. Take your measurements from the model. Remem- 
ber to show invisible edges by long-dash lines. 

Draw the arcs that you use in the problems very light, so that they will not be prom- 
inent in the finished drawing. Make the result lines fine and black. Draw the 
top and side views. Obtain the width of the top view and the height of the 
side view by the use of transferring lines. Figure the drawings, and mark 
the scale on the drawing. 
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EXERCISE V. — Hollow Cylinder. —Sections.— Free-hand or Instru- 
mental. 

MODEL: Hollow Cylinder. 
OBJECT. — To study and to draw two Motional views of a hollow cylinder. 

Sections. — It frequently happens that the construction of an object is such 
that an interior view facilitates greatly the realization of the object. This inte- 
rior view is technically known as a "section." 

A " section," or sectional view, is a representation of an object which gives 
two dimensions and details of the object, as would be seen if cut through, thus 
showing the construction of the interior. If the object is supposed to be cut 
through vertically, the sectional view is called a vertical section, — if horizon- 
tally, a horizontal section, — if obliquely, an oblique section. In a sectional 
drawing, the part cut through is indicated by half-tinting at an angle of 45°. 

Suggestions for Class Study of the Model. — Present first the top view 
of the hollow cylinder, and draw it on the board from directions given by the 
pupils, being sure that they realize that the cylinder is hollow throughout; then 
the front view, being careful to have the thickness of the wall indicated. 

Lay aside the hollow cylinder. Use a solid cylinder to bring out first the 
idea of a sectional view ; with model in hand, and suiting the action to the 
word, ask, — 

If we should saw through the middle of the model from top to bottom, sawing from 
left to right, and throw away the front half, what should we draw for the front 
view of the piece left in the hand?— An oblong. 

Draw it on the board, illustrating the conventional method of indicating a 
section; that is, by half-tinting at an angle of 45°, as illustrated 
here. Now produce the hollow cylinder, and study it in the same 
way. 

The distance between the lines of half-tinting should be some- 
what according to the size of the drawing, but usually not farther 
apart than from 1 < B " to £". They should be drawn at an angle of 
45°. To illustrate this direction, draw a right angle on the board, 
and lead pupils to recall that a right angle is an angle of qo°. 
Bisect the right angle; the bisecting line will be at an angle of 45°, Out- 
side of the right angle bisected, draw a line at an angle of 45°. 
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Draw another right angle. Trisect it ; the trisecting lines will make angles 
of 30 and 6o° respectively with the horizontal. Outside of the right angle, draw 
lines making angles of 30 and 6o° with an imaginary horizontal. Compare the 
direction of the lines at an angle of 45 ° with those at angles of 30 and 6o°, 
and try to fix in the minds of pupils the direction of a line at an angle of 45°. 

Now turn to the Drawing-Book. Ask pupils to read the illustration in the 
book of the front view of a hollow cylinder placed horizontally, giving the whole 
significance of all the lines and the dimensions. 

1. Full lines, — the visible lines of the model. 

2. Long-dash lines, — the invisible lines of the model. 

3. Light lines, — sectional lines, represented sometimes by long-and-short- 
dash lines, but usually by light lines. 

4. Light lines, broken for the figuring — the dimension lines. 

5. Figuring, — figures inserted in the dimension lines to show the dimensions 
of the model. 

6. The dimensions, — length 8", diameter 4", thickness of the wall J". 
Ask now for directions for drawing the sections required. Pupils should be 

led to think these out, if possible, from the drawing. Ask pupils also as to the 
size the drawings are to be made in the book, and how they should be placed. 

For suggestions concerning the hollow cylinder, see page 67. The drawing 
of sections is very useful in other studies, especially physics and physiology. 

To be Developed. — Need for sections ; drawing sectional lines : con- 
ventional expression by half-tinting. 

Directions for Drawing See Exercise VI. before draw big y as it offers an option. 

On the lower part of the page, at the right, draw and figure the front view 
of the horizontal cylinder, making the drawing nearly twice the size of the 
one in the book. Draw section 
lines for vertical and horizontal sec- 
tions, and letter them AB and CD. 
Above this, draw the section at CD. 
Although another section is not 
needed, yet for further practice 
draw in the space at the left the sec- 
tion at AB. Be careful to have the 
half-tinting quite regular and at an 
angle of 45 . Write under each 
sectional view its name, and mark 
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Section on CD. 




the scale on the drawing. 
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Section on AB. 



Front view. 
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MODEL : 



EXERCISE VI. -Handles. -Two Views. 

A hand-bell, or any object having a turned handle of 

graceful curvature. 



OBJECT.— To lead pupils to study the construction of handles, and to observe the beauty as 
well as utility to be observed in their construction ; to draw a front and a sectional view of a handle. 

Alternative Exercise. — This exercise is suggested as an alternative, to 
be used if the teacher wishes. It sometimes happens that a pupil goes over a 
book the second time, and another exercise is desired ; or a variety in the class- 
work is thought advisable. 

Handles. — Two considerations should enter into the design for every man- 
ufactured object : first, fitness to its purpose ; second, beauty. In observing an 
object, therefore, determine its purpose, and notice how it is adapted to this pur- 
pose. A handle is intended to be grasped by the hand ; it should, then, have a 
form fitted to the hand. The best forms for handles have been reached by long 
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experience ; and they not only fit the hand well, but are also very beautiful in cur- 
vature. The handles of hand-bells and of various hand-tools are generally very 
fine models as to grace of form and fine proportion. 

A vertical section of the bell-handle would show that the rod extends into 
the handle to hold the bell. The rod is made of metal, while the handle itself 
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is made of wood. In the sectional view of an object made of two or more mate- 
rials, the difference of material is indicated in the drawing by reversing the 
direction of the lines of half-tinting, as in Fig. 2. 

A section of a tool-handle would be drawn in a similar way. Note that when 
two detail dimensions are marked continuously on one line, as on the vertical in 
Fig. 1, two arrow-heads touching each other, so as to form a cross, are drawn. 





Pig. x. 



Fig. a. 



. Associations. — With every exercise there should be some related thought 
that will serve to make the lesson more than a drawing-lesson. If a tool-handle 
is drawn, a teacher can find an opportunity to speak a few words, or better yet 
to get from the pupils something, concerning tools and their uses. 

"Work for some good — be it ever so slowly; 
Labor — all labor is noble and holy." 

The theme of bells furnishes almost endless suggestions from daily life, from 
history, from literature. The parts of a bell have different names. The whole 
of the metal part below the handle is called the barrel. The lower edge of the 
barrel is called the lower rim ; and the part above the lower rim, that part which 
is struck in ringing, is called the sound-bow. The top of the barrel is called the 
crown. There is a small ring underneath the crown from which a knob called 
the tongue ■, or clapper \ is suspended. 
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Among historic bells, the great bell of Moscow and our own Liberty Bell 
are prominent. The bell at Moscow weighs 492,800 pounds, and the bell at 
Pekin, 420,000 pounds. Bells for special seasons, as Christmas bells, appeal 
to every one. The Angelus bell we all know and feel, if in no other way, through 
the wonderful picture, " The Angelus," by Jean Francois Millet. A very inter- 
esting article on bells by E. H. Gosse will be found in the New England Maga- 
zine for January, 1891. 

The bells ring out such sweet music in Longfellow's 
' / that he has been called " the poet of the bells ; " 
search through his poems will show how fitting the 
is. Then there is the poem of Edgar A. Poe, "The 
" with their tintinabulations, and Mahoney's " Bells 
tandon " in fascinating measure. 

"The Bell? of Shandon, 
That sound so grand on 
The pleasant waters oi the River Lee." 

' Das Lied der Glocke," " The Song of the Bell," by 
ler, is one of his great poems. There is a fine trans- 
lation by Sir Edward Lytton Bulwer. 

And still further — the bells lead us to the bell- 
towers of all ages. One of the most famous is the 
Campanile of Giotto in Florence, which Charles 
Eliot Norton calls "the most exquisite building of 
modern times," and which Longfellow sings as — 

" The lily ol Florence blossoming in stone." 

A fine exercise for Friday afternoon could be given, taking first the structure 
of the bell given by one pupil, accompanied by drawings of geometric views and 
sections of bells made by other pupils on the blackboard, during the reading of 
the paper on the structure ; a description of historic bells and of fine bell-towers 
could be given by another pupil, while others drew the pictures of these bells 
and sketches of the towers; and the exercise might close with recitations of 
some of the great poems. 

Pupils will delight to search in public and private libraries for literary selec- 
tions, if teachers will tell them a little of the methods of search. Encylop&dia 
articles are good as a beginning. These articles generally contain references to 
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special books on the subject for search. Such books may also be looked up 
under subject headings. Poole's " Index to Magazines and Periodicals " is of 
great help in such a search. 

Another Suggestion. — Some pupils might in part design a bell. Re- 
member that in all such exercises the eye must be the final test for good outline, 
proportion, and curvature. 

To ba Developed. — Observation of handles ; fitness to purpose ; grace 
and beauty of curvature ; sectional views ; intelligent drawing ; 
even, gray lines. 

Directions for Drawing. — Draw the front view and a vertical section of a handle. 
Plan the placing, and then the centre line for the front view. Determine the 
general proportion, and the place of the greatest width. Study carefully the 
curvature of the handle, and try to reproduce the beauty of these curves in 
your drawing. 

At the right, draw a vertical section. Indicate the different material used in its con- 
struction by reversing the lines for the half-tinting. 
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EXERCISE VIL — Lamp-shade.— Two Views. — Pattern. 

MODEL: Cone, and a 4" Square of Paper. 

OBJECT. —To lead the pupils to think out and draw two views of a lamp-shade, and to lead 
them to discover how to draw the pattern of the lamp-shade with instruments. 

Pattern of a Lamp-shade. — This is another application of the pattern of 
an object based on the frustum of a cone. The pattern of a basin, called for 
in Book VIL, Exercise II., see page 49, was only approximated. In this Exer- 
cise, the method of constructing such a pattern with instruments is developed. 
The applications in sheet metal are various. 

The lamp-shade will at once recall pleasant winter evenings, home scenes, 
friendly visits, study hours ; and the subject would be quite fruitful in language 
work. " What I have seen by a lamp-shade " certainly brings up many pictures. 





Fig. x. 



Pig. a 



Suggestions for Class Study. — Having a paper model of a cone, 
which can be unrolled, unroll it before the class, and show them how the surface 
of the cone looks when it is developed. Roll it up again, and call for directions 
for the top and upright views. See Fig. 1. Having sketched these on the board, 
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ask for directions for the pattern of the base. This of course is a circle of 
the same size as the top view. Draw the pattern of the base at the right of the 
views, and sketch through it an indefinite horizontal centre-line. 

Call for directions for drawing the pattern of the curved face. If necessary, 
unroll the model again. Lead the pupils to discover, if they do not already know, 
that the pattern will have one curved and two straight edges ; that the curved 
edge is part of the circumference, of which the slant height is radius ; and that 
the straight edges will be equal in length to the slant height of the cone, seen in 
the oblique lines in the upright view. Lead them to see also that it would be 
well to have the pattern of the base and that of the curved face touch each 
other. Obtain directions for drawing the curved edge of the pattern. Take the 
slant height as radius, and with a centre on the horizontal centre-line just drawn, 
describe an arc greater than a semicircle, which shall touch the pattern of the 
base. Mark the point of tangency A. See Fig. 2. 

How long should this arc be ? — As long as the circumference of the base. 

How can we make it of that length ? — Measure the circumference with the com- 
passes. 

Exactly. But how can I do it ? Whatever distance I take with the compasses 
gives only the length of a straight line. Here I have to measure the length of 
a curve. I can take the length of the diameter with the compasses, but that 
does not give me the length of the circumference or even of half the circum- 
ference. Can I measure it in any other way with the compasses so as to come 
any nearer to the length of the curve ? — You could measure a quarter, of the 
circumference with the compasses, and four of those would come a good deal 
nearer to the length of the circumference than the diameter does. 

You mean that I could measure the chord of a quarter of the circumference. Yes, 
that would be much better. How can I get a quarter ? — By drawing a hori- 
zontal diameter in the top view. 

How shall I do that ? — Bisect the vertical diameter by Problem 2. 

1 have now a quarter. Can I come any nearer than this ? — You can measure the 
chord of half the quarter. 

Yes. How can I get half the quarter ? — By bisecting it by Problem 2. 

Certainly I will bisect it. How many times should I have to use the chord of half 
the quarter to make the measure of the whole circumference ? — Eight times. 

Can I come any nearer than that ? — You can bisect again. 

Certainly, and that will bring us very near to the measurement of the curve. Our 
measure will not be exactly equal, but it will be nearly or approximately equal, 
to the curve. How many times should this last measurement be used to make 
the length of the whole circumference ? — Sixteen times. 
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One more question. If I set off this measurement four times on the arc in points 5, 
6, 7, and 8, as I am doing now, shall 1 go on setting off four more such dis- 
tances from 8, and eight such distances below A ? or can 1 shorten the work ? 
— You can take the distance from A to 8, and set it off on the arc above 8, and 
twice on the arc below A. 

Right. I will do it. Having now the length of the arc, how shall I complete the 
pattern ? — By drawing lines from the centre of the arc to the ends of the arc. 

The pattern of a lamp-shade can be developed in a similar way, as will be 
seen by Figs. 3 and 4. In drawing the front view for the shade, it will be neces- 
sary to complete the cone, as shown by the short-dash lines in Fig. 3, in order to 
get the slant height to be used as a radius in drawing the pattern for the shade. 
It will be noticed that only the curved face is required in this pattern. 





Fig. 3. 



Fig. 4 . 



Shades in paper can readily be made from patterns, and pupils will enjoy 
making shades to fit special lamps or candlesticks by taking the simple measure- 
ments required. 



To be Developed. — Clear thinking ; practical doing ; 
drawing. 



accurate 



Directions for Drawing. — Draw either the views and pattern of the cone, Figs. 1 and 
2, or the views and pattern of the lamp-shade, Figs. 3 and 4, making the draw- 
ing twice the size of the illustrations in the Drawing-Book. The illustration 
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below shows the exercise completed by drawing the views and pattern of 
the lamp-shade. Continue the centre line begun at C in the Drawing-Book; 
take D as the centre oi the top view ; draw 
the base line of the front view through E. 
Draw all parallel and perpendicular lines by 
the problems necessary. Obtain measure- 
ments for the top view by means of transfer- gag 
ring lines. Draw the top view with compasses. JS|j 
If the lamp-shade is chosen, draw the upper an ^tii , 
part of the cone in the front view in short- sSsr.==ffl i \ \ 
dash lines, as shown in Fig. 3, page 186. EiereUe Vlt. completed 

In the space at the right, draw the pattern. Obtain the measurements necessary 
from the front and top views. 

First draw a horizontal centre-line about on a level with the lower part of the top 
view. With a point on this centre line as centre, and a radius equal to the slant 
height of the cone, describe an indefinite arc half above and half below the hori- 
zontal. With the same centre and a radius equal to the slant height between 
the vertex of the cone and the top of the frustum, describe a second indefinite 
arc. 

Draw the horizontal diameter of the top view by Problem 2. Bisect the upper right 
quadrant by Problem 2. Bisect each half, thus quadrisecting the quadrant. 
Take the measurement of one-fourth the quadrant «iih compasses, and set off 
this distance successively eight times above and eight times below the horizon- 
tal. From the eight points marked, draw lines to the centre, thus completing 
the pattern of the shade. 
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EXERCISE VIM.- Rose -Jar 

MODEL : A Rose- Jar of Pleasing Proportion and Curvature. 

OBJECT. — To lead the pupils to study beauty and grace of proportion and curvature ; to 
observe and draw the front view of the rose-jar and Its appearance below the level of the eye. 

The Model. — Take great care in selecting the model for this exercise. 
Rose-jars differ very much in proportion and curvature. Study attentively the 
profiles of several jars. Some appear high-shouldered, some too sloping at the 
shoulders, some too straight at the sides ; while some are very beautiful in 
outline and proportion. 

Rose-jars, found mainly among Japanese goods, are an adaptation of Jap- 
anese and Chinese tea-jars, and are used in America to hold a fragrant mixture 
— a pot-pourri — made of rose-leaves, sweet lavender, etc., for perfuming a 
room. The Japanese tea-jar, with its double cover, preventing an escape of the 
aroma of the tea, proves to be well suited to the purpose of the rose-jar. 

Study of the Model. — Having selected a jar of good form, hold it out 
in front of and on a level with the eye, for a front view. Observe it closely. 
The curves are doubtless ovoid. What is its general proportion ? What is the 
proportion of its parts? Where is the greatest width of the jar? How does 
the width of the base compare with this? How does the width of the cover 
compare with both ? Notice where the profile curves meet the outlines of the 
cover. How do the sides taper ? Is the curve abrupt, or gradual ? Notice the 
great subtilty of the curvature. 

Pass your finger over the outline of the side repeatedly, to gain some of 
the feeling of this curvature. Hold the jar in both hands, and feel of its grace- 
fully rounding face. The sense of touch many times refines and makes more 
true the impression received through the eyes. 

Place the jar out in front of you and a little below the level of the eye, and 
study its appearance. Compare the apparent width of the various ellipses. 
Observe the curvature of the profiles now. Notice its beauty and the slight 
change in its appearance, and that the profile curves appear to meet the cover 
now above the lower edge of the cover. 

During this study of the form you will doubtless feel a growing apprecia- 
tion of its beauty, and will thus realize how you can lead the pupils to appreciate 
and to draw the jar. 
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Drawing. — The front view of the jar is to be drawn on the left half of the 
page. Holding the pencil horizontal from left to right, with the point toward the 
left, endeavor to follow the left profile curve in the air with the pencil, repeating 
several times, that the motion may make the beauty of the curve still more real 
to you. Then follow the right curve. Thus by touch, by sight, and by motion, 
you are learning to truly appreciate the beauty of curve and of form, and so are 
becoming more ready to express it by drawing. 

Another point — remember that it is the beauty of the whole jar that you 
are seeking. Having made the drawing, study it carefully to see if it realizes 
your ideal. Here the eye, which is constantly growing in power through your 
study, must be the final test. Before drawing the appearance on the right half 
of the page, think of the effect that you wish to produce as a whole. 

Associations. — Whether as a tea-jar, its original state, or as a rose-jar, 
its derived state, the jar has a multitude of associations. It carries one into the 
fascinating realm of Japanese pottery, and thence to the pottery of the world. 

As a tea-jar, it leads one to, — 

" The cup that cheers but not inebriates," 

with all that lies back of that, — the growing of the tea-plant in a far-away 
country, the gathering and preparation of the leaves, and their transportation, 
with all that this includes of geography and travel. 

But if the jar is a rose-jar, then all sweet odors arise, — the odorous gums of 
the Egyptians, 1 the sweet spices, frankincense and myrrh of the Hebrews, the 
" soft oils of fragrance " of the Greeks, the incense chariot of the Romans, 
the "perfumes of Araby the blest," the Indian attar of rose. 

And so you come back to the rose, — the pagan rose, the rose of triumph ; 
the Persian rose, the rose of beauty and of love ; the spiritual roses of the 
Middle Ages, and the rose of chivalry. And you think of the rose gardens of 
Adrianople of twelve thousand acres, and of the roses of Cashmere. 

Shakspe are's sonnet tells so much, — 

•• The rose looks fair, but fairer we it deem 
For that sweet odor which doth in it live. 

Sweet roses do not so; 

Of their sweet deaths are sweetest odors made." 

1 In Alnwick Castle, England, there is shown an Egyptian vase filled with gum resins which still 
emit a pleasant fragrance, although probably more than thirty centuries old. 
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How Moore sings, 

"The Vale of Cashmere, 

With its roses the brightest that earth ever gave." 

He might almost be called the poet of the rose. " The Last Rose of Sum- 
mer " is his ; and every one feels the melody and the sentiment in another 

^ ' «« You may break, you may shatter the vase if you will, 

But the scent of the roses will hang round it still." 

And the sweet swing of Burns's " A rosebud by my early walk," brings up 
the whole beauty of the " dewy morning ; " while Lowell's ballad, "The Rose," 
makes the lovely flower the gentle messenger of tender thought. 

Among the legends of roses, none is more beautiful than that of Elizabeth 
of Hungary. This queen loved to go out and relieve the suffering of her people. 
The king did not sympathize with her in this loving kindness, and reproved her 
severely for so demeaning herself ; but she still continued her work. One day 
the king met her in the forest, with her apron full of food which she was carrying 
to the sick. He asked her roughly what she had there. " Roses," she replied, at 
which the king drew the apron from her grasp, and lo, a miracle ! it was full of 
roses. 

To be Developed. — Feeling for beauty of proportion and curvature ; 
thoughtful and interested seeing ; good expression by drawing. 

Directions for Drawing — On the left half of the page draw a front view of the rose- 
jar. Draw first a centre line. Determine the proportion of height to width by 
studying the model, and taking pencil measurements. Draw the horizontals for 
the base and the upper and lower edge of the cover. Study the curvature of 
the profiles as suggested above, and draw first the left, then the right curve^ 
Study the strength and subtilty of the curves, and try to reproduce their beauty. 

On the right half of the page, draw the rose-jar as it appears when a little below 
the level of the eye. Study it as to proportion and general appearance, with 
the aid of the pencil. Follow the general order of drawing indicated in the 
directions above. Give special study to the relative width from back to front 
of the ellipses to be drawn, and mark off this width on the central line. Draw 
the ellipses freely. Note carefully where the profile curves meet the outline of 
the cover. 

Before finishing the drawing, study it as a whole. Hold the paper away as far as 
possible, so as to judge of the whole. Change where necessary, and finish with 
soft lines, varying in shade and emphasis, to express light and shade, nearness 
and distance, and values. See pages 87, 88. 
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OPTIONAL EXERCISE. 
According to the Teacher's Desire. 

Construction or Representation. — Different classes develop in differ- 
ent ways. One class may need more work in constructive drawing, and another 
class may need more work in pictorial drawing. A teacher will find, therefore, 
occasionally a need for giving additional work in one of these subjects. 

Construction. — Pupils may be asked to give in different positions, in 
several small drawings, the geometric views of any of the joints which they 
have not already drawn. See illustrations on page 178. If manual training is 
carried on in the schools, an exercise directly connected with the special work 
in manual training may be given. 

Representation. — Pupils may be given opportunity to make two or more 
sketches or studies of cylindric or conic objects. If you go into an artist's studio, 
you will find many studies on the walls and many more put away in portfolios. 
There may be a bit of drapery in monochrome ; a figure blocked in ; a few rocks 
and trees ; some very hasty color effect, done quickly so as to catch the changing 
color of sea and sky before it vanished. These are many of them made out-of- 
doors, to bring light and life into the studio work. They have rightly been called 
studies. An artist could not work without his studies, wherein he seriously strives 
for some special thought. Thought is always necessary to any good work. 

The artist's study is frequently begun by sketches. These are the rapid ex- 
pression by drawing or color of what he sees or thinks. Later come the more 
serious studies, which find their result finally in the finished picture. Having 
the thought of the necessity for studies in art, an opportunity is occasionally given 
throughout the course for a study page. All the pages in a drawing-book are in 
a way study-pages ; but in some, opportunity should be given for expressing first 
impressions, which may be more fully developed at some other time. 

Drawing from plant form is always a good exercise. A spray of leaves in 
two different positions forms a good subject. Pupils should not, however, take 
positions at random, but should select those positions in which the spray pre- 
sents the most pleasing appearance. A single leaf drawn in several positions 
is also a good study. The illustrations on the following page are suggestive. 
The study and drawing of the appearance of a beautiful vase has great value, not # 
only as practice in drawing the appearance of an object, but also in the cultiva- 
tion of the taste. 
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CHAPTER II. 

REPRESENTATION; 

Or, Drawing as Applied in Representing the Appearance of Objects. 

Representation is the science and art of delineating or representing 
objects as they appear to the eye. It concerns picture-making. 

There is a truth of facts of form, and a truth of the appearance of form. 
Representation deals with the truth of appearance, and presents to the eye a 
picture. This picture should be, however, more than a mathematical presenta- 
tion of certain changes in appearance which an object undergoes according 
to its position. A true picture shows not only how an object or a group of ob- 
jects appears, but it tells also something of the one who has drawn the picture.* 
It tells how the objects looked to him ; it tells not only what he saw, but also 
what he thought about the objects. For whoever draws a picture indicates, or 
tries to indicate, in the drawing what parts he cared for most. And this human 
element, added to the true presentation of the appearance of objects, makes the 
real picture. 

The studying and drawing of the appearance of simple models and objects 
simply for the sake of correct outlines is necessary in order to attain a realiza- 
tion of the true appearance in different positions. Along with this, there should 
also be a study of the best methods of expressing the relative importance of 
objects by drawing, of showing the greatest beauty of contour and of light and 
shade, and of giving feeling to the work. 

The work in Representation, then, should not be confined to drawing from 
models and objects only ; there should be good and careful study through copy- 
ing good examples. The copying should not be superficial and imitative, but 
should be rather an endeavor to enter into and to represent the feeling of the 
one who drew the example. True copying is endeavoring to see and to draw 
what the eyes of another and a greater have seen and represented ; drawing 
from models and objects is seeing through one's own eyes. To the advantage 
of personal experience in any study, there should always be added the advan- 
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tage of the richness of others' experience. The work in Representation in 
this book should be presented by the teacher in this spirit, developing in the 
pupils, not merely reliance in their own ability to see and to draw, but also an 
appreciation and admiration for what has been done by others, with a desire 
to attain through earnest study to real art expression. 

The subject of Representation in general is quite fully presented on pages 
75-89. In each of the three subjects of drawing, Construction, Representation, 
Decoration, there are two distinct aspects of the work, — one purely external 
and concerning visible objects, the other subjective and concerning thought and 
creative ability. In Construction there is on the one hand the working-drawing 
of a visible object, and on the other the working-drawing of an object not visible, 
and existing as yet only in the mind — constructive design. In Representation 
there is the careful study and drawing of objects with a view to learning the vari- 
ous principles that govern the appearance of objects in different positions, and 
there is the selection and arrangement of objects to make a pleasing group — that 
which is known as composition in art. In Decoration there is the study and draw- 
ing of historic ornament for the sake of knowing the types of beauty in ornament, 
and there is the designing of ornament, which is known as decorative design. 

In Construction the beauty of the drawing consists in its absolute accuracy 
and exquisite clearness, with close adherence to conventions. In Representation 
the beauty of the drawing consists in its expression of feeling by rendering the 
essential and the subordinate according to their values ; it consists in the revela- 
tion of the thought of the artist through the picture. The picture of such and 
such an object or group or scene is not the desideratum — what the great artist 
saw and felt in the object, group, or scene is what makes a picture great. The 
power of giving true and fervid expression to such thought is the power that is 
to be gained by the study of Representation. In Decoration the beauty of the 
drawing consists in the simplest expression of beauty of form and proportion, 
curvature and composition of line ; in flat ornament an almost unvarying outline 
best displays the purely aesthetic. 

In Representation a drawing may be absolutely correct as far as giving the 
principles governing the appearance of an object or group or scene is concerned, 
and yet wholly without what is known in art as expression. Lead your pupils, 
through the study and sympathetic drawing of good examples, through a store 
of associations in literature and in life, through a spirit of recognition and appre- 
ciation, to a conscious feeling for the beautiful, and a desire for its expression 
in drawing. 
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EXERCISE IX.— Rectangular Object Turned. 

MODEL.: Rectangular Object 
OBJECT. — To induce further study of the appearance of rectangular objects turned. 

The Model. — The models for this exercise may be any or all of the 
models illustrated in the Drawing- Book — the cube with incised faces, the flight 
of two steps, the flight of three steps. 

The first two models have square bases, as may be seen by a study of the 
illustrations. 

As illustrations of the subject of the exercise, the models are all represented 
as below the eye, and with the side faces turned equally away. The lower hori- 
zontal edges of a rectangular object so turned would appear to incline at equal 
angles, and, if the base were square, would be of equal length ; the same would 
be true of the corresponding upper horizontal edges. Compare these edges in 
the illustration, and they will be found to be inclined at equal angles and to be 
of equal length ; hence it may be determined that the first two models repre- 
sented have square bases. 

All of these models present more complex conditions than the simple cube 
or square prism. In Fig. 1 the incised square is added ; in Figs. 2 and 3 the 
outlines of the treads and risers must be represented. The riser is the vertical 
part of the step, and the tread is the horizontal part. 
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Fig. 2. 



Fig. 3. 



Use of the Diagonal. — In studying the appearance of such models or 
objects, it is interesting to see that however a square or oblong face may change 
its apparent shape, yet all points located on the diagonals of its geometric shape 
remain on the diagonals of its apparent shape. 

This is clearly shown by the illustrations above of the various models sug- 
gested. Diagonals are therefore a great help in correcting the drawing of such 
objects. The illustration on the next page shows the use of diagonals. 
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Studying the Appearance. — For the general method of studying the 
appearance of such, objects, the teacher will find help on pages 76-80 and 93-95. 

The purpose of this exercise is to lead the pupils to a recognition of external 
appearance of a rectangular object as to outline. A truthful drawing is required. 

To be developed. — Power to see the true appearance of rectangular 
models with side faces turned equally away ; study as to level of 
the eye ; study of convergence ; statement of conclusions ; size 
and placing of the drawing ; careful expression by drawing ; good 
quality of line. 

Directions for Drawing. — Determine the level of the eye. Indicate by light lines 
the whole height of the drawing, and the whole width. Draw the vertical for 
the nearest edge. Draw upper edges, then lower edges, slanting as much as 
they appear to when the strips of paper are used, being careful to study con- 
vergence. Next draw left and right verticals. Draw a table line. Finish the 
drawing in broad, soft lines, remembering to express the relative distance of 
the edges by varying the strength of the lines. 
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EXERCISE X.- Baskets. -Handles. 

MODEL: A Basket with Handles. 

OBJECT. — To lead pupils to study the line of handles and to give practice in characteristic 
treatment. 

Study of Handles. — The study of the appearance of a basket for this 
Exercise, either a round or oblong basket, necessarily involves various points 
that have already been presented (pages 79, 80, and 93-100) concerning the 
appearance of objects circular in horizontal section, and of rectangular objects 
turned at an angle. Remember that the upper ellipse of a cylindric or conic 
object approaches' a straight line more nearly than the lower, that horizontal 
faces appear foreshortened, and that parallel horizontal edges of a rectangular 
object receding from the eye appear to converge. See also Manual, Part III. 

The study must now be continued as to (1), the place of the handles ; (2), 
the line of the handles ; (3), the appearance of the handles. 

Pass a slender stick or string through the handles of a waste-basket, and 
turn the basket so that you have a face view of the circle at the top. You will 
see that the stick or string represents the diameter of the circle. Turn the basket 
around in various positions, and you will see that in whatever position the basket 
is placed, the handles are always at the ends of the diameter. Try the same exper- 
iment with an oblong basket, connecting the centres of the handle on each edge 
of the basket. The stick or string will represent the shorter diameter of the 
oblong. Thus it will always be found that handles, like those of a waste-basket, 
are diametrically opposite, and that the places where a single handle joins the 
opposite sides of a basket are diametrically opposite. 

From what was discovered in the study of the place of handles, it will 
be seen that the line of the handles must always be a diameter of the top of 
the object. A diameter of course always passes through the centre of the top 
of the object. It must be remembered in drawing the appearance of an object, 
that the apparent centre of a foreshortened part does not coincide with the real 
centre of the drawing of that part, and that the line of the handles in the 
drawing should pass through the apparent centre. See Manual, Part II., p. 117. 

In studying the appearance of handles in the waste-basket, note which 
appears larger, — the nearer or the farther handle. In the oblong basket, study 
from the object the edges of the handle, and note how the farther edge dis- 
appears and reappears. 
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Order in Drawing. — In drawing the handles, observe the following 
order : — 

i. Place of the handle on the nearer edge. 

2. Line of the handles, which fixes the place of the handle on the farther edge. 

3. Appearance of the handle. 

In the case of the waste-basket, having drawn the general form, fix on your 
drawing the place of the handle on the nearer edge from the object. It will 
vary with every position of the object. From this point, sketch the line of the 
handle through the apparent centre of the top of the basket, to touch the farther 
line of the top, thus determining the place of the farther handle. Notice also 
that the farther handle does not appear as wide as the nearer handle. 

In the case of the oblong basket, study from the object the place of the 
handle on the nearer edge. In fact, this is at the centre of the edge, but in 
appearance, it is farther away ; that is, the farther half of the edge appears 
shorter than the nearer. Having fixed this point on the drawing from the study 
of the basket, sketch the line of the handle, — that is, the diameter, remember- 
ing that the diameter will appear to run towards the vanishing-point of the 
edges to which it is parallel. If the edges of the top of the handle are straight, 
they will also appear to tend toward the vanishing-point. In drawing the 
appearance of the handles, remember that the ends of the line of the handles 
are centre points of the width of the handles. 

Rendering. — There are various terms expressive of the change in the 
character of lines so as to show the texture of the object. This is sometimes 
called handling, sometimes treatment, sometimes rendering. The rendering 
in a drawing should vary according to the nature of the object. Basket-work is 
very much broken in its surface and edges, and should therefore be rendered 
by broken lines. 

There is a very great tendency on the part of beginners to render every slat 
or strand in its entirety, thus making a drawing which looks like a drawing of 
interwoven strips of paper. This tendency may be overcome by looking at the 
general mass of the basket, instead of endeavoring to follow carefully every 
strand. What you want to get is the general unevenness of surface in a basket. 
This can be expressed sufficiently by a few touches. Take care, however, that 
these touches follow the right direction. Make the more distant outlines less 
distinct than the nearer, and the outlines on the shade side stronger than on the 
light side. Give also accent to the drawing by a few very strong touches in 
the most important part. 
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Associations. — Here call upon pupils for help, and ask for the most agree- 
. able associations with the basket. The contents of baskets may be recalled, 
the purposes of various kinds of baskets, and the uses to which they may be 
put. Pupils may have some memories to offer of baskets in stories, like the 
basket of Red Riding Hood. 

The materials of which baskets .are made, as willow, osier, etc., may be 
spoken of ; and a pretty picture of willows growing on the bank of a stream may 
be described. 

To be Developed. — Observation of the appearance of handles ; see- 
ing of mass rather than detail ; characteristic treatment. 

Directions for Drawing. — Sludy the basket to he drawn carefully, taking measure- 
ments on pencil, eic. Determine the sue of the drawing to be made, and where 
to place it on the page. Draw the outline lightly, following directions previ- 
ously given for drawing cylindric or rectangular objects, as the model may 
demand. Study particularly the line of ihe handles. 

Observe the basket again, and notice that all of its outline is not equally distinct. 
Represent the characteristic break in the outline by broken lines of varying 
character. Try to express the character of basket-work by representing a very 
few of the most prominent details. The illustrations afford suggestions of 
treat-nent.. Erase unnecessary lines, and finish in soft gray lines. Try to give 
some^expression of light and shade and of distance by varying the character of 
the lines. 
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EXERCISE XL— Rectangular Objects Turned. 

MODELS: Books. 
OBJECT- —To study and to draw the appearance of books in light and shade. 

Books. — Artists have always drawn and painted books in groups of still- 
life, portraiture, etc. Their color is effective,' and their form frequently makes 
a good contrast with other objects ; but the greater reason is that of the feel- 
ing and thought and story connected with them. They are almost human in 
their companionship. 

Moreover, they not only have a wealth of associations, but they are also 
objects easily attainable in a schoolroom, and also embody in themselves the 
difficulties that are found in representing the appearance of rectangular objects. 
They are placed in various positions in the illustrations in the Drawing-Book, 
to introduce as many aspects as possible ; simplicity of light and shade has also 
been studied 

Selection. — No artist would think of making a picture of books fresh from 
the bindery. It is true they then show the skill and care with which they have 
been made to greater perfection than they can ever do after they have been 
used; but, nevertheless, they would not be beautiful in a picture. Why is a 
worn book more beautiful ? The hardness of the edges is worn off, the outline 
is broken a little, the possible crudeness of color is softened : — all this adds to 
the agreeable effect. But still further, a new book is devoid of associations ; a 
book that is worn brings to us a sentiment (many times not consciously realized) 
that others have read it and enjoyed its thought. It awakens in us a recognition 
of the humanity that surrounds us ; it seems to us in some way a friend. 

Strive to awaken these thoughts in the minds of the pupils, to lead them to 
a loving thought of the objects which they are to draw, to arouse a feeling worthy 
of expression. It may be well perhaps to read to the pupils occasionally from 
the Manual. 

Study of the Books. — Before directing attention to any details of the 
books to be drawn, spend a little time with the pupils in study of the illus- 
trations given in the Drawing- Book, with regard to the general effect. Lead 
pupils to see that the books which are shown as lying down seem to be flat, and 
do not appear to be on an inclined plane, as they are often incorrectly drawn. 
Notice that the two books grouped together are not placed in positions decidedly 
different. Violent contrasts are not good in art. 
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Note also the but slightly varied positions of the books standing. Have the 
pupils place books standing, and observe which is the most pleasing arrangement. 
When and where it is possible get their thoughts on these things, it will add 
very much to their interest, and it is more educational than to do such things for 
them, and have them accept what you do without any thought on their part as to 
the reason. 

Lead the pupils also to see that there is a good expression of the texture of 
books and their leaves in the illustrations. 

Light and Shade. — Study thoughtfully what is said on pages 1 01-104. 
Notice carefully the way in which the light, shade, and shadow are expressed in 
the illustrations in the Drawing- Book. There are very few lines shown in the 
full light. The cast shadows are darker and more opaque than the shade on 
the objects which cast them, yet there is very little real blackness in them. 
Artists sometimes hang a piece of black cloth near objects to be drawn, to 
show how gray even very dark shadows really are. 

In the last group — the candlestick and the books — a background is intro- 
duced. A background should always be kept subordinate, the strong touches 
being upon the objects. 

'Work of the Pupils. — This may be from the objects and from the ex- 
amples in the Drawing-Book, or from objects accompanied by study of the 
examples. Copying has its great values ; see pages 100, 104. 

The books to be drawn should be placed sufficiently far from the pupils, so 
that they will not see and express too much. 

Such subjects as those illustrated are good for home work. Try to have the 
pupils feel that it is a privilege to draw, either at school or at home, for drawing 
is a most expressive language. 

To be developed. — Study of appearance, of outline, and of light and 
shade ; study of examples of rendering ; expressive drawing. 

Directions for Drawing. — Make one or two drawings from books, first planning well 
for the page. Or copy on the left half of the page one of the examples on 
page 10, and on the right half make a drawing from an object. 
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EXERCISE XII. -Group of Models or Objects. 

MODELS: To be selected. 

OBJECT. — To give practice in studying and drawing the appearance of objects as affected by 
position, distance, and light and shade. 

Selection. — In selecting models for a group, choose those that will present 
pleasing contrast of surface, profiles, and edges. It would be extremely difficult 
to make a beautiful group consisting wholly of rectangular or straight-edged 
objects. Seek for models which will differ in outline, and also in light and shade 
effects. A group of geometric models may be made poetic by selection, proper 
placing, and sympathetic rendering of the light and shade. 

Before selecting objects for groups for this lesson, study carefully pages 
82-84. Having determined upon the groups, do not try to gather all the objects 
yourself. Pupils like very much to bring objects ; it will only be necessary to 
guide their choice. An appreciative talk with the class on the objects to be 
chosen, with the pupils' reason for choice, will prepare the way. Try to lead 
them to avoid the abnormal, both in natural forms and manufactured objects. 
The usual form of pitchers, tumblers, bowls, vases, etc., is a good example of 
" the survival of the fittest ; " the " novelties " in form with angles and flutings, 
which are frequently displayed, should be sedulously avoided. 

The Illustrations. — On the Drawing- Book page are four drawings, show- 
ing an advance in study of elementary composition and light and shade. Two 
are reproduced in the Manual, that teachers may have them close at hand for 
study. Plate IX. 

The Models. — A group of models is given first on the Drawing- Book page 
and on Plate IX., because models show universal types of form, embody the 
underlying characteristics of all form, and have therefore universal application. 

The geometric solids are not merely wooden blocks of regular form and fine 
workmanship ; they are not merely an aggregation of edges and faces, showing 
geometric figures in mathematic relation. They are man's ideals of form, created 
by him through study and comparison of natural objects and through contempla- 
tion — they rise from " thought's interior sphere." The type solids — the mate- 
rialization of these ideals — convey man's thought to man. They present ideas 
of form with clearness and precision, and serve as standards under which all form 
may be ranged. 
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Thousands of forms in nature approximate to and prophesy the types. The 
apple, the orange, the dew-drop, the sun, moon, earth, and stars possess similar 
form characteristics — man compares them, and from his thought brings forth the 
ideal, the perfect form type, the sphere. Then recognizing the type, the imagi- 
nation transforms the type solid in turn into any of those natural forms which 
approximate to and prophesy the type. 

The group of models, therefore, leads the Drawing- Book page as a type of 
many other groups of objects — as a group about which fancy may play with 
transforming power, as a guide to a truthful representation of the appearance of 
like objects, and leading, therefore, to ultimate truth, and as presenting a subject 
of study broader, deeper, higher, and more inclusive than a group of objects, as it 
deals with universals and ideals. 

In this course the geometric solids are not mere abstractions, mere collec- 
tions of lines and surfaces, to the pupils. In the primary work, they studied 
familiar objects, and by their own thoughts discovered common form properties 
of those objects which are embodied in the type. To that extent, then, these 
solids became the ideas of the pupils. Throughout the course the models are 
companions to the pupils, and continue, as the study progresses, to reveal new 
truths about themselves and the objects of which they are form types. 

The simplicity of form in the models makes them potent as the basis for 
form concepts as well as standards and tests by which form knowledge may be 
judged. The simplicity of outline makes easy a study of direction of line in the 
grouping. In the case of this group the oblique edges of the pyramid give a 
mediation between the vertical profiles of the cylinder and the vertical axis of 
the cylinder and vase form and the horizontal faces, while the curved profiles 
of the vase-form, and the ellipses of the tops, relieve and modify the straightness 
of the other outlines. 

The group of models was arranged with the endeavor to get a good and 
pleasing composition as suggestive to teachers, not only as to the placing of 
the models, but as to the effects of light and shade. The rendering is simple 
and strong. 

The curved face of the cylinder, the rounding face of the vase-form, and the 
plane faces of the pyramid, form a pleasing contrast. The position and location 
of the cylinder give height and dignity to the group, while the vase-form is placed 
nearer the front, as more agreeable through its varying contour. The pyramid 
lies with its apex toward the centre of the group, thus drawing the eye where the 
interest centres. The lower edge of the pyramid is a line almost horizontal, which 
tends to the effect of stability in the group. 
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Notice, too, the important part that the shade and shadow play in the picto- 
rial effect of the whole. The strongly lighted upper face of the pyramid placed 
where it contrasts well with the shade side of the cylinder, while the dark front 
face of the pyramid comes near enough at its point to the other masses of dark 
in the picture to prevent its giving, on the whole, the appearance of light and 
dark spots that it would have if the masses of dark were too much separated. 
The cast shadow of the vase-form also helps this unity or " holding-together " of 
the group, uniting, as it does, the vase-form with the other objects, without giving 
it the crowded appearance that would result from a closer arrangement. If there 
were no cast shadow from the pyramid, we should feel that the picture ended 
abruptly without being finished. The shadow, by its shape, carries the eye back 
a little, giving a pleasant feeling of surrounding space that is friendly, not foreign, 
to the objects themselves, since it so easily lends itself to them. 

Milkweed Pods. — Seed-vessels make most beautiful motives for decora- 
tive design, and many of them are most interesting subjects for pictorial effect. 
Milkweed pods (shown in the second illustration) are very attractive ; and as 
they will keep some time, and are both curious and interesting in all stages of 
development, a number of studies can be made from them. Call the attention 
of pupils to the extreme delicacy of the winged seeds — how they cling by their 
delicate filaments to each other and to the pod, waiting for the wind to waft 
them away. Study the delicacy of handling. 

Hamilton Gibson calls such seeds as these Ballooning Seeds in Sharp 
Eyes. After speaking of the willows, he says : — 

" Beginning with the plumy willow and popular cotton of May that covered the sur- 
face of the streams, and washed in downy drift-rows on the muddy banks, each successive 
month has sent its swarm of winged seeds upon their wanderings ; and though most of 
these early broods have found their rest, and are even now, as in our willow, firmly rooted 
and established for the future, we may still see an occasional restless vernal specimen on 
its travels. 

" The dandelion-balls followed the willows in the last of May and June, and launched 
their myriads of feathered parachutes — one of the prettiest of all their tribe. 

" We all know this common type of the winged seed ; but how little do we know of 
the companions that it meets in its travels, some of which are even more beautiful in 
design ! 

" Every cobweb will show us a few of them ; and I have seen a single autumn gos- 
samer that offered an assortment of eight distinct forms, mostly from the great order of 
Composite, the very children of the breeze. The thistle is a familiar example." 
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Gibson then gives charming illustrations and descriptions of various seeds, 
and thus closes : — 

*' Any consideration of winged seeds from the young people's standpoint would be 
incomplete without mention of those glistening, fluffy, fairy globes, which deft feminine 
fingers fashion from the ripening heads of the thistle and bursting milkweed pods by 
tying the compact pappus in the thread, and drying in the sun. 

14 But now in September we may find a plant that furnishes its fairy wares even with- 
out the aid of fingers, — real brownie dust-brushes by the million, which household fairies 
find ready for use by the simple addition of a pin for a handle. It is the glistening white 
puff of the groundsel shrub (Baccharis), to be found everywhere along our coast from 

now until winter." 

♦ 

And Edith Thomas, in The Round Year^ has a most charming essay on 
Thistle-Down and Silver- Rod. She says : — 

44 1 love the thistle none the less for its truculent defiance. I am tempted to gather 
the flower and wear it as one might snatch a sweetheart across feudal barriers, or run 
away with the lovely daughter of a savage sachem. 

44 The blossom itself — its purple heart of hearts — is all delicacy and suavity; a 
honey-sweet aura breathes therefrom. I ask, 4 How long since the bumble-bee was here? ' 
for I can never decide whether it is the thistle-blossom that smells of the bumble-bee, or 
the bumble-bee of the thistle-blossom, each suggesting the peculiar redolence of the 
other. 

44 In some respects the thistle prepares a Barmecide's feast for my eyes. The large, 
bowl-like calyx looks as though it might be ripening a luscious fruit to correspond with 
the ambrosial purple of the flower ; (figs for thistles'! ) Also, the involucre being set with 
spines, I am reminded of the chestnut-burr, and am half persuaded to look within for an 
edible kernel. 

44 The thistle is an idealist among plants. Its dreams would be worth recording. Anon 
you shall see that it was never content with the use of the earth alone, but it had also its 
designs upon the kingdom of the air. When its season of bloom is past, its leaf-lances 
rusted and broken ; when, seemingly, its fortunes are at lowest ebb, then look out for the 
shining fleets of its seeds. Through all the fine weather of autumn these cruise about, 
above the fields, over the village streets, even entering the houses through open doors and 
windows. (Once, indeed, a thistle-ball allowed its flimsy asterisk for a moment to rest 
opposite the last sentence of the page I was writing, — a flattery which I was not slow to 
seize upon and enjoy.) 4 Have you seen the thistle-down this morning ? ' I am on the 
point of asking my neighbor, since, in my observation, nothing is 4 going on about town' 
to match the solemn deliberate enterprise of these sailing spheres. Each, perhaps, has 
its guiding spirit, its Uriel, and is stirred hither and thither at pleasure. I almost forgot 
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that the delicate traveller had its origin from the earth. How would this do, poet, for 
your coat-of-arms : Thistle-ball, argent, volant, on a field azure ; motto, semper errans f 

44 The days of the thistle-down fleet are those of the white butterfly also. Wherever 
you may look, one or the other is always crossing the path of vision. A white butterfly 
met a thistle-ball on the airy highway. Expressions of mutual surprise were exchanged. 
* Halloo ! I thought you were one of us,' said the butterfly. * And I, 'returned the thistle- 
ball, * took you for a white pea-blossom. 7 " 

And then she speaks of Silver- Rod so charmingly : — 

44 Who knows not Silver-Rod, the Golden-Rod beatified and sainted, looking moon- 
lit and misty even in the sunshine ? In this soft, canescent after-bloom, beginning at the 
apex of the flower cluster, and gradually spreading downward, the eye finds an agreeable 
relief from the recent dazzle of yellow splendor. I almost forgot that the herb is not 
literally in bloom, that it is no longer ministered to by sunshine and dew. Is there not, 
perhaps, some kind of bee that loves to work among these plumy blossoms, gathering a 
concentrated form of nectar, or pulverulent flower of honey ? I gently stir this tufted 
staff, and away floats a little cloud of pappus, in which I recognize the golden and silver 
rods of another year, if the feathery seeds shall find hospitable lodgement in the earth. 

44 On a chill November day I fancy that the air is a little softer in places where Silver- 
Rod holds sway, and that their spirits of peace and patience have their special haunts ; 
also, passing my thoughts under that rod for discipline, I record a gain in content and 
serenity." 

Groups of Objects. — The lower groups are suggestions for groups with 
a meaning — a belonging together and a general relation of the objects used in 
making a group. 

Notice in the lower left-hand group how difference of texture is shown by 
difference of handling, the outline of the jar varying much in character of line 
from the outline of the orange, and the shade on the jar being rendered by lines 
decidedly differing in character from those of the orange. It is extremely im- 
portant that the rendering should express as far as possible the nature, quality, 
texture, of the object. 

Contrast is obtained between the fruit and the jar by the network on the 
jar and the divided rind of the fruit, and again by the difference in texture of 
the fruit and the jar. But there would have still been monotony without the 
horizontal of the table and the vertical of the background, which also give dig- 
nity to the whole. 

Color, or rather the representation of color values, also enters into consider- 
ation ; it does not interfere with the masses of light and shade, but is an addi- 
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tional feature. In the last group, color and texture are particularly evident in 
the pitcher. The lower part is light ui color and unglazed ; the light and shade 
blend into each other gradually. The upper part is dark and is glazed ; so the 
light is reflected sharply, and the contour is sharp and clearly defined. Notice 
how direct and strong the high light is in the dark part and the delicate reflec- 
tions that appear oh the shade side. 

As the tumbler is of glass, objects may be seen through it, more or less dis- 
torted, to be sure ; this transparency renders it necessary to treat glass very 
differently from an opaque object in drawing. The reflections must also be 
studied thoughtfully and with appreciation. 

To preserve the juicy and freshly cut look so desirable with the lemons, the 
top, which you see is in full light, must not be too much "made out" — that is, 
details must be very slightly expressed. The more lines, the dryer the lemon 
will look, for the reason that, as a lemon dries, the pulp recedes, leaving the 
separations more distinct. 

The contrast of the solidity of the jug and the transparency of the glass 
adds much to the beauty of the group ; while still again the texture of the fruit 
is in pleasing opposition to the smoother surface of the jug and glass. And 
then see how the shadows lead out from one to another. 

These two groups at the bottom of the page show pencil drawings which are 
carried as far as the medium will allow. You will notice that even the back- 
ground is given. When objects or groups are treated in this way, the rendering 
is said to be in full values, meaning that the light and shade is treated in such a 
way that each object bears its proper relation to another, and also to the back- 
ground and the foreground, and presents unity when viewed as a whole. This 
work is however rather advanced for most pupils of this grade. 

It is hoped that these groups will suggest to teachers similar groups of 
interest to their pupils, — groups with stories, and pleasing in choice of subject 
and in general line and composition. 

Pupils' Work. — Consider the ability and facility and needs of a pupil 
carefully before assigning the drawing for this exercise. Some will need most 
the advantage which is to be gained from close and careful study of a group of 
models ; others will need the lighter, more ethereal work shown in the drawing 
of the milkweed-pods. More advanced pupils can attempt groups with back- 
grounds, and with color as well as texture introduced. Many will need to copy 
the examples in the Drawing-Book, — not mechanically, but intelligently. Some 
may make one drawing, others two drawings, others four, on the page. 
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The stages in a light-and-shade drawing of a group may be given, as : — 
i. Blocking-in. • 

2. Mass of light, mass of shade. 

3. Middle tones. 

4. Full values. 

Examples of these stages are illustrated in the treatment of the pitcher, 
Plates X. and XL, Figs. 1-4. 

Seek to awaken in pupils those feelings toward the objects or groups in 
their various aspects that will enable them to make their drawing expressive. 
True art expression is not a matter of mere technique, of externality ; it results 
only from a conscious feeling, for, a love and admiration of, beauty which seeks 
for expression. 

Judge the pupils' work according to their age and experience ; power does 
not come until knowledge and skill take the place of uncertain facility. 

To be Developed. — Selection of objects ; arrangement of objects ; 
study of light and shade ; expression of beautiful effects. 

Directions for Drawing Determine on the number of drawings and on the space 

to be occupied. Be careful not to crowd the page. 
First sketch in a drawing; then show mass of light, mass of shade; then give middle 

tones ; then work up full values. 
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CHAPTER III. 

DECORATION; 
Or, Drawing as Applied in Ornament. 

Decoration is the science and art of producing beauty in ornament. The 
study of the facts of form of objects in Construction, and of their appearance 
in Representation, is now properly supplemented by the study of Decoration, or 
the means of enhancing the value of objects by making them more desirable. 

Ornament, the product of purely decorative art, is always employed to 
beautify objects created for some purpose, independent of their decoration. It 
is truly an expression of love for the object — a desire to make it beautiful. It 
produces its legitimate effect when, without concentration upon itself, it makes 
the object to which it is applied more pleasing than if unadorned. 

Fitness to its purpose is the underlying principle — the very corner-stone of 
all good ornament. From this principle of fitness for its purpose, there arises 
the fundamental law of ornament — subordination. This law requires that all 
ornament shall be modest and moderate. Strong contrasts and striking 
effects violate it. Illustrations of this requirement in matters of good taste in 
general are familiar to all. A loud voice in conversation is not excusable ; a 
forward, self-asserting manner is a mark of ill-breeding; gaudy colors in dress 
are shunned ; showiness, or any other attempt to attract attention, is condemned. 
This requirement holds good in all ornament, whether architectural, domestic, or 
personal. He is not well dressed whose dress is conspicuous ; that house is not 
well furnished where the furniture is obtrusive ; that building is not well orna- 
mented whose decoration is not subordinate to the idea of the building. 

The sources of ornament, the materials and modes of arrangement, the use 
of plant forms and their conventionalization, are all treated on pages 105-111. 

Historic Ornament. — The study of historic ornament will lead more 
and more to its interpretation as a visible manifestation of the history, life, and 
spirit of the people who produced it. The contact of various nations or peoples, 
either through war, commerce, or travel, can be traced in their ornament ; and it 
is an evidence in the various phases of progress and civilization. 
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Moreover, it serves as a broad field for the discovery of those elements 
which make for beauty in decorative art. The study of good examples of orna- 
ment leads to the development of certain general principles. It is found that 
unity is essential to the production of beauty in ornament. Unity requires 
that the effect of a design, as a whole, should be considered, and that the parts 
should be subordinate to the whole effect. 

The leading principles which through unity lead to the creation of the beau- 
tiful in decorative design may be stated as — 

SYMMETRY, ORDER, BREADTH, 

PROPORTION, CONTRAST, STABILITY, 

RHYTHM, INTRICACY, REPOSE. 

The following rules are fundamental in the application of these prin- 
ciples : — 

1. Rules of Symmetry. — Symmetry is produced by balancing the parts one 

against another. The balance may be of form (page 107) or of value (Antae, 
Temple of Eleusis, Plate XV.). Figures may be bi-symmetrical or multi- 
symmetrical ; in other words, there may be symmetry on an axis or about a 
centre (Figs. 3 and 4, page 107). 

2. Rules of Proportion. — •• As in every perfect form of architecture a true propor- 

tion will be found to reign between all the members which compose it, so 
throughout the decorative arts every assemblage of forms should be arranged 
on certain definite proportions ; the whole and each particular member should 
be a multiple of some simple unit of proportion." 
The units of a design must not be too small in proportion to the ground to be cov- 
ered. The ornament or filling should, as a general rule, occupy about two- 
thirds of the space within the enclosing figure. Color as well as space values 
should, however, be carefully considered as modifying elements. (See also the 
Rules of Intricacy.) 

3. Rules of Rhythm. — As the effect of rhythm in music is produced by the regu- 

lar recurrence of measures of time ; in decoration, it is produced by the 
regular repetition of the parts of a design. There are three ways of repeating 
units of design: (1) to cover a surface; (2) on a straight line; (3) around 
a centre. See page 107. 
Repetition may be close or open, simple or alternate. In close repetition, the units 
touch each other; in open repetition, a space intervenes. In simple repetition, 
one unit only is repeated. In alternate repetition, two or more units are 
repeated, one alternating with the other. Counterchange and interlacing are 
forms of alternate repetition. 
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4. Rules of Order. — Order, so essential to the beauty of a design, depends upon a 

definite plan of geometric arrangement. This plan is secured by enclosing forms, 
axes of symmetry, and field lines for the units. See page 107. 

5. Rules of Contrast. — In a decorative design, there should be a pleasing con- 

trast of the straight and curved in line, of proportion in space, of shape in 
figures, of tone and hue in color. 
Color may be produced by the brush, by colored paper, or in a representative way 
by half-tone. Half-tone is produced with the pencil or pen by covering the sur- 
face evenly with lines and may be employed to distinguish the ornament from 
its background, page 107. Half-tone may be used, either upon the background 
or the ornament ; whichever covers the least surface should be in half-tone. 
When there is more half-tone than white surface, the design is likely to appear 
heavy. Mechanical results are not desirable in half-tone in freehand work. 

6. Rules of Intricacy. — There is great beauty in that intricacy of form produced 

by subtilty of proportion and curvature. The simpler the proportion, and the 
more easily it is detected by the eye, the less pleading is the effect ; while the 
more subtile the proportion, and the more difficult it is for the eye to make it 
out, the more pleasing is the effect. So, also, the more subtile of two curves 
affords the eye the greater pleasure. Compare the circle and the oval. 

7. Rules of Breadth. — There is much more beauty in the simple arrangement of 

good, well-drawn figures, having a large proportion to the surface which has to 
be covered, producing a certain strength or breadth of effect, than in a profu- 
sion of complicated details on a small scale. If there are subdivisions of units, 
they must be made subordinate to the effect of the unit as a whole. 

8. Rules of Stability. — The union of parts produces stability. In a surface de- 

sign, this union is secured by its enclosing figures ; in a border, by its marginal 
lines ; in a rosette, by a strong central figure or a tendency toward the centre. 

9. Rules of Repose. — It is essential that there should be repose in ornament ; that 

is, there should not be too violent contrasts of form or of color in the parts, but 
they should harmonize while they vary. 
Curved lines should unite tangentially with curved or with straight lines. Tangential 
union showing laws of growth is a simple example of harmony. See page 137. 

Application. — Lead pupils to the discovery of these principles and rules 
during their study of ornament, and to the use of them in decorative design. 
Decorative design is closely akin, in many ways, to music : it has rhythm and 
accent through repetition, melody through curvature and color, and harmony 
through proportion and relation of parts to make a "perfect whole." It will not 
be difficult for a teacher to make these analogies apparent. All art is one, 
whether of word, form, sound, or color. 
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EXERCISE XI 1 1. -Historic Ornament. -Greek. 

[From a Copy.] 
OBJECT. — To study the character of Greek ornament, and to draw examples. 

Greek Ornament. — This is the second great ancient style of ornament, 
and is in marked contrast to Egyptian ornament (studied in Book VII.) in gen- 
eral spirit and result, although showing kinship in certain ways. The Assyrian 
and Persian styles of ornament should properly also be considered in connection 
with the Egyptian and Greek styles , but as they are not so distinct in character, 
it is not considered best to introduce them here. 

A survey of the country and people producing a style of ornament helps 
greatly to an intelligent appreciation of its character. 

Greece. — The two countries, Egypt and Greece, are so extremely different, 
that they become very interesting by comparison. Egypt on the map covers 
quite an extent of country, but Egypt itself is really only the country along the 
Nile. Egypt then means virtually the long strip of country which embraces the 
banks of the Nile, and is fertilized by the annual inundation of that river. The 
climate is mild ; it is said there are but two seasons in Egypt, spring and 
summer. Thus Egypt is but little diversified in. physical conformation ; the 
slight changes in season are at long intervals, and hence the rhythm of national 
life is made up of slow alternations. All Egyptian art tells of calm restraint 
and endurance, from the attitude of the images of her gods, to her temples and 
pyramids that have stood for sixty centuries. 

The country of Greece presents wholly different conditions. Almost a 
peninsula itself, it is made up of peninsulas. Look at the map, and you will see 
how the coast is broken all along its line. The sea, restless, joyous, powerful, 
and grand, ebbs and flows sinuously along the shores, or dashes in and out, pen- 
etrating far into the clefts and fiords. All is life and motion. Greece has moun- 
tains too ; Mount Olympus and Mount Parnassus are but parts of chains and 
ranges that stretch through the land and that make sweet green valleys. The 
sun shines brilliantly over all ; the trees and flowers and fruit grow marvellously. 
It is a very beautiful country, full of variety and charm. Its climate ranges 
from intense cold in winter to fierce heat in summer, partaking of the tempera- 
ture of the north and south. The richness and variety and beauty of the 
country are found reflected in the nation. 
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The people of ancient Greece were very remarkable. They were brave and 
athletic ; their Olympian games were the greatest the world has ever seen. But 
fine as was their bodily culture, they were supreme in intellect. The Greek lan- 
guage is rare and complete in structure, and Greek literature is unsurpassed. 

The myths and stories of Greek life are of wonderful i iterest, and show 
how the thought of the nation arose and developed. And i r>ove and beyond 
their intellectual culture stands their art. Their theatres am temples are still 
the admiration of the world, and their sculpture has never been equalled. The 
prayer of the Greeks was, " Give me beauty in the inward soul ; and may the 
outward and inward man be at one." 

Greek Temples. — The architecture of the Greeks is the finest of anti- 



quity, exquisite in form and proportion, simplicity, and perfect harmony. The 
most beautiful example was the Parthenon, now in ruins, situated on the 
Acropolis at Athens. The citadel of a Greek city was called an acropolis. It 
was usually the site of the original settlement, and situated on an eminence. 
When the city spread beyond its early limits, the acropolis was generally cleared, 
and held sacred to the divinities of the people and their temples. 

The Acropolis of Athens is a high rock, rising about one hundred and fifty 
feet quite abruptly, having a flat, oblong summit about five hundred feet wide 
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and one thousand feet long, which could be approached on but one side, through 
the Propylasa, or gateway. The Propylasa included the gate itself and vestibules 
before and behind. 

Plan of the Acropolis. — The plan of the Acropolis, showing the posi- 
tion of the various buildings, is given below. This plan will aid in understand- 
ing the different buildings seen on Plate XII. 
The Acropolis, — 

" — whose bright brow bound with dawn, 
Is head and heart of Athens," 

was approached by a steep, broad flight of steps divided by a roadway, and lead- 
ing to the Propylsea. Just without the Propylsea, at the right, stands the small, 
delicately proportioned temple of Nike Apteros, the wingless victory. Beyond, 
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on the height itself, stood the magnificent statue of Athene Promachos, fifty feet 
high, whose helmet and spear could be seen at sea. At the right stands the 
Parthenon, built in the simple Doric style, the crowning glory of the Acropolis. 
This temple wa& completed 438 b. c. It was built of Pentelican marble, and 
stood on the highest part of the Acropolis, near its centre. It was shattered by 
the Turks in 1687, by an explosion of gunpowder. It was about two hundred 
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and twenty-eight feet long, one hundred feet wide, and sixty feet high. It was 
surrounded by Doric columns, eight at each end, and seventeen at each side, 
counting the comer columns twice. It was the central point for the great 
festival to Athene, for it contained a wonderful statue of that goddess, made of 
gold and ivory. It was adorned with most beautiful sculptures and ornaments. 

The body of the Greek temple was called the cella. The cella was sur- 
rounded by columns (as seen in the illustration of the temple of Theseus), which 



formed the peristyle. The cella of the Parthenon, like the exterior, had a frieze 
running around the upper part of the wall. This frieze was three feet, four 
inches high, and five hundred and twenty feet in total length. It was ornamented 
with a series of magnificent sculptures in low relief, which is known as the Par- 
thenon frieze. This series of sculptures is supposed to illustrate the great 
Panathenaic processions. Once in four years the Athenians made a grand pro- 
cession from the town to the heights of the Acropolis in honor of Athene or 
Minerva, the goddess of art-wisdom. A beautiful robe, embroidered by maidens 
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of noble birth, as well as other offerings, were borne to Athene in this proces- 
sion. The robe was displayed to the people as the sail of a ship which ran on 
rollers, and carried priests and priestesses who went to participate in the festival. 
Citizens bore branches of olives ; freedmen and barbarians bore branches of 
oak. Oxen were led to be sacrificed. Men bearing baskets, women bearing 
jars, joined the throng. Chariots and horsemen, young men and maidens, 
priests and magistrates and old men, joined in the procession. 



The frieze of the Parthenon presents a wonderful scene. At its beginning 
are twelve gods seated ; a procession appears from each side, moving towards 
the gods. The whole frieze is beautiful in movement and beautiful in rest. It 
is in most delicate relief, the highest part of the relief being but little more than 
two inches high. 

Fragments of the frieze are illustrated on pages 218 and 219 — horses and 
their riders, and bearers of wine. The spirited horses of (he Parthenon frieze 
have never been equalled in sculpture. The bearers of wine show more quiet 
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action : the drapery, the beautiful form of the vases, the marvellous composition 
of line, — great variety, no two forms being just the same, yet beautiful harmony, 
— all contribute to the beauty of the whole. t 

A large number of fragments of the frieze, amounting in all to about two 
hundred and fifty feet in length, were obtained by Lord Elgin in 1816, and trans- 
ported to England. They were finally purchased by the nation for thirty-six 
thousand pounds, and are now in the British Museum. 

. Ictinus was the architect of the Parthenon ; to Pheidias, the greatest 
sculptor the world has ever seen, was due the surpassing beauty of the sculp- 
tures and ornament. Fergusson says that, " for intellectual beauty, for perfec- 
tion of proportion, for beauty of detail, and for the exquisite perception of the 
highest and most recondite principles of art ever applied to architecture, it 
stands utterly and entirely alone and unrivalled." 

By referring to the plan of the Acropolis, page 217, it will be seen that one 
standing just inside the Propylaea, and looking toward the Parthenon, would see 
both the end and side. Its place on the Acropolis seems to have been purposely 
so chosen that the first view obtained after entering the Propylaea would be one 
showing its full beauty. 

On the north side of the Acropolis stood the Erechtheion, an Ionic temple 
of irregular form and of great beauty. By referring to the plan of the Acropolis, 
page 217, the plan and location of the Erechtheion will be seen. Two illustra- 
tions of this temple are given on Plate XIII. The front portico had six col- 
umns. The south portico was called the Caryatid porch, because it was 
supported by the figures of six maidens, Caryatides. The illustration shows very 
plainly the restorations that have been made. Surmounting this porch, there 
remains a fragment of the beautiful moulding illustrated on Plate XV. 

In the Erechtheion was preserved a wooden block which was really, to the 
Athenians, the most holy image of Athene, fabled to have fallen from heaven. 
The oldest and often the most sacred statues of the Greeks were rude idols of 
wood. Here was the wonderful olive-tree which, according to the legend, 
was produced by the goddess, at the time of the contest for the soil, as a speci- 
men of her power, and which sent forth a fresh shoot two cubits long in one 
day after it had been burned down by the Persians. Here also was the snake 
sacred to Athene, to which a honey cake was carried by the priests every month. , 
Here was the golden lamp made by Kallimachos, called the Art Refiner, that 
was filled but once a year, and kept perpetually burning. A bronze palm-tree, 
placed over the lamp, and reaching to the roof, carried off the smoke. 



Porch of Caryatidi, from the Temple of Ereehtheu* 
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The temple of Theseus, the Theseion, shows the form of the Greek temple 
more perfectly than the Parthenon, as it is in a less ruined condition. This 
temple is situated on a small hill at the north of the Acropolis. It was built 
about 465 b. c, and is the best preserved of all the Greek temples. The illus- 
tration shows plainly the simple Doric columns, the triglyphs, the metopes, and 
the pediment. The columns are fluted; the entablature, the broad mass resting 
on the columns, is divided horizontally into architrave, frieze, and cornice. The 
architrave is the plain face seen in the illustration. The frieze is divided into 
triglyphs and metopes, the triglyphs being tablets with three channels, and the 



metopes being the spaces between the triglyphs. The cornice is above the 
frieze, and the pediment is the triangular space enclosing the end of the roof 
and crowning the front. The metopes and pediment are ornamented with 
sculptured figures. The temple of Theseus is only about half as large as the 
Parthenon, being one hundred and four feet long by forty-five feet wide, 

The beautiful order of all Greek architecture and ornament is visible here, 
the triglyphs and metopes being placed according to the columns. Greek temples 
are beautiful, not only in simplicity, proportion, and harmony, but also in variety 
of light and shade, caused by the arrangement of mouldings, cornices, and columns. 
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The Greeks studied proportion most closely and carefully. Investigation 
by Mr. Penrose and others shows that there was a scale of proportions advan- 
cing toward equality carried out in a temple. These proportions concerned such 
relations as length to width, width to height, solid to open space, width of a 
column to the distance between the columns. All these were in harmonic rela- 
tions, differing only by the approach to equality. 

To overcome the effects of contrast and optical illusion, the long horizontal 
lines were slightly curved, and the columns were given a slight swelling or 
entasis in the middle. These modifications were so subtile that for a long time 
they were not discovered, and the secret of the repose and harmony of the whole 
was unrecognized. 

Plutarch says concerning the Greek temples : 1 — 

" For every one of those that were finished up at that time, seemed then to be very 
ancient touching the beauty thereof; and yet for the grace and continuance of the same 
it looketh at this day as if it were but newly done and finished, there is such a certain kind 
of flourishing freshness in it, which letteth that the injury of time cannot impair the sight 
thereof; as if every of those foresaid works had some living spirit in it, to make it seem 
young and fresh, and a soul that lived ever which kept them in their good continuing state." 

And it has proved true that the architecture of the Greeks is living, that 
its harmony and restraint have continued to control and influence life down 
through the ages, and that its " beauty goes forth to light the world forever." 

Choragic Monuments. — There were in Athens many interesting monu- 
ments ; among these were those known as choragic monuments. In Athens 
theatric representations had the character of a national and religious institution. 
The chorus played a large part in these representations. Prizes were offered to 
stimulate the work of the chorus. A bronze tripod was given to the choregos, 
whose chorus exceeded the others in their representation. The victorious 
choregos erected a monument on which to place the tripod, and a whole street, 
called the Street of Tripods, was lined with these emblems. 

The most celebrated choragic monument is that of Lysicrates, which dates 
from 335-334 b.c. It is illustrated on the opposite page. Its whole height was 
only thirty-four feet. It is one of the earliest authentic examples of the Co- 
rinthian order. An illustration of the capital of the columns will be found on 
Plate XIV. A front view of the monument and of half the acroterium which 
covers the monument, as well as an illustration of one of the scrolls on its roof, 
will be found on Plate XV. 

1 Translated by Sir Thomas North. 
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Greek Capitals. — There were in Greece three architectural orders, — the 
Doric, the Ionic, and the Corinthian. While the' general typical structure in 
these three orders is the same, yet the details peculiar to each are markedly 
different. Of all these details the columns are the most distinctly representative 
of the character of the order, for in the column the difference of style is most 
manifest. 

The Doric columns are short, massive, closely ranged together, and have 
no base. The shaft is fluted, having twenty channels ; it tapers upward, being 
considerably smaller at the top than at the base, and, like the columns of 
the other orders, swells in a gentle curve in the middle, called the entasis. 

The Ionic column is more slender, diminishes less rapidly than the Doric 
column, and rests upon a base having several mouldings. The Ionic column is 
fluted in twenty-four channels. 



c Capitol ~ Parthenon 



Ionic Capital — ErEchiheion 



The Corinthian column is still more slender than the Ionic ; like the Doric 
and Ionic columns, the shaft is fluted, and, like the Ionic column, it rests upon a 
base. 

But while the columns of these different orders differ decidedly in proportion, 
they differ still more in their capitals. The Doric capital is simple in the 
extreme : it consists of a low, broad echinus, upon which the square block of 
the abacus rests. The Ionic capital is wholly different. The echinus of the 
Doric capital is replaced by a rounded moulding, generally the ovolo, or egg 
and dart moulding, and the abacus seems to have become elongated into a 
broad, cushion-like band, the ends of which roll spirally into volutes. 
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The Corinthian capital presents some wholly new elements. It generally 
retains the volutes ; but they spring from below, and meet at the angles of the 
abacus. The acanthus leaf here appears, and is a constant characteristic of 
the Corinthian style. Between the capital and the shaft, there is usually an 
astragal, as seen in the capital from the temple of Apollo at Miletus, on 
Plate XIV. 

While each order had a very definite character, yet each was susceptible of 
great variety. Compare the simple Ionic capital from the temple of Nike 
Apteros, Plate XIV., with the ornate capital from the Erechtheion, page 224. 
Each has all the distinguishing characteristics of the Ionic capital. Compare 
also the two Corinthian capitals. Each has the rich acanthus decoration and 
the four volutes below the abacus, yet they differ decidedly in general effect. 

The characteristics of the two temples, the Parthenon and the Erechtheion, 
may be seen in the capitals of the two structures, illustrated on page 224. 
The Doric capital of the Parthenon has in itself breadth, simplicity, and 
majesty. The Ionic capital of the Erechtheion has, perhaps, more elegance, 
more variety, more ornamentation. 

Character of Ornament. — The ornament of such a people was befitting 
its architecture. Of exquisite proportion and curvature, it showed intellectual 
beauty of the highest type. 

It did not depend on symbolism, like Egyptian ornament, nor, like Gothic, 
upon direct inspiration from Nature, as well as on symbolism ; it seemed rather 
to present the ideal. 

In the guilloches below the capitals on Plate XIV., the flowing character of 
Greek curvature is shown. These are most beautiful studies of line. The two 
antefixes at the lower part of the same plate show that wonderful sense of 
proportional distribution which was so strong an element in Greek ornament. 

The antefixes, with the acanthus leaf between them, are instinct with that 
life that comes from radiation. These three examples show also, to a greater or 
less degree, the use of the scroll. The scrolls in the Parthenon antefix manifestly 
tend to the Ionic volute, while the scroll in the antefix from the Eleusinian tem- 
ple as manifestly tends to the continuous scroll which occurs on the roof of 
the monument of Lysicrates ; see Plate XV. And the scroll tendency is again 
seen in the acanthus leaf from the Tower of the Winds. 

The Greeks did not use ornament as the Egyptians did, with a lavishness 
which somewhat approached savagery. There was always a restraint, a reserve. 
The Greeks knew the value of un ornamented spaces. See how sparsely the 



226 DECORA TJON. [book viii. 

rosettes are placed on the doorway of the Erechtheion, illustrated below. Yet 
there was no meagreness. The sparseness of the rosettes is counterbalanced by 
the full ovolo moulding above, with its accompanying astragal, and by the rich 
anthemion decoration crowning the whole. The harmony of Greek architecture 
lived again in the beauty and distribution of its ornament. • 

The character of the ornament of the Erechtheion can be seen further 
on the Ionic capital on Plate XIV. and in the ornament on Plate XV. The 



sculptured ornament of the Greeks seems to have been slightly more elongated 
and more angular than their painted ornament, as will be seen by comparing 
Plates XIV. and XV. with Plate XVI. In the sculptured ornament, there is 
much openness and lightness, while the painted ornament seems to possess 
more fulness of curvature and of mass. 

The mouldings used on the capitals and bases, friezes and cornices, of build- 
ings, played an important part in Greek decoration ; for the Greeks considered 
most carefully the effect of light and shade, as well as of form and decoration. 
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The Greek mouldings are therefore a very interesting subject of study. Allu- 
sion can be made to but a few, however, at this time. 

There is a little apparent confusion in terms in Greek ornament. The 
various mouldings had their different names ; and, as certain mouldings were 
generally decorated with certain ornaments especially suitable for them, the 
same name is sometimes applied indiscriminately to the moulding and to the 
ornament. 

MOULDINGS. 



) 



Astragal. 



Echinus. 



7 



? 



Ovolo. 



The astragal is a small moulding, semicircular in profile, used as a bead 
between other mouldings, or to mark the junction between the capital and shaft 
of a column. A larger moulding of the same form, used at the base of a column, 
is called a torus. 

The echinus a round moulding or cushion, on which the abacus of a 
Doric capital rests. Its profile is delicately convex, having a slightly swelling 
curve. 

The ovolo is a moulding having a profile of reversed ovoid curves, from 
which it takes its name. 

DECORATION. 






Astragal. 



Guilloche. 



Echinus or Ovolo. 



The place of the astragal moulding is sometimes filled by a bead or pearl 
ornament, which is like the astragal in profile. This bead or pearl ornament, 
sometimes sculptured and sometimes painted, is frequently called the astragal. 

The echinus and ovolo mouldings are often decorated with the egg-and-dart 
ornament ; hence this ornament is sometimes called the echinus and sometimes 
the ovolo. 

The guilloche is an ornament of interlacing curved bands, like a braid. 
It occurs in the very simple form given above, as well as in more elaborate 
forms. See Plate XIV. 
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Greek ornament shows us, however, the influence of previous civilizations. 
The chief forms of Greek ornament, the wave scroll, the fret, the guilloche, the 
ovolo, the astragal, the anthemion, had nearly all appeared in Egyptian work, 
and may be traced in cruder forms in the illustrations of Egyptian ornament. 
The Greeks received Egyptian ornament, but they refined and transfigured it. 
Compare, for instance, the Egyptian and Greek treatment of the wave scroll. 
Figs, i and 2 are Egyptian ; Figs. 3 and 4 are Greek- 





Fig. X. 



Pig. 9. 





Fig. 3. 



Fig. 4. 



The Egyptian use of the scroll is generally rope-like, coil upon coil, while 
with the Greeks it was ever flowing, like the waves of the sea. 

Egyptian ornament, though highly symbolic, was yet severe and constrained ; 
much of their ornament is dominated by straight lines or sharp angles, and varia- 
tion in proportion was not marked. Greek ornament, although not possessing 
the charm of symbolism, yet reaches a higher beauty than the Egyptian through 
subtilty of proportion and curvature. This subtilty of proportion existed not 
only in the parts of a figure, but also in spacing and distribution. 

It is also interesting to see that Greek ornament very rarely combines, in 
one figure, straight and curved lines. See Plates XIV., XV., and XVI. A 
Greek pattern may be made up entirely of straight lines, as in the fret, or entirely 
of curves, as in the anthemion. This is readily seen in Plate XVI., which 
shows painted ornament only. 

In Egyptian ornament, the very sharp angle resulting from the lotus petals 
abounds, as seen above in Fig. 2, also in Plates XIV., XV., XVI. ; in Greek 
ornament such very sharp angles are rarely seen, and almost never in succession. 
In the ovolo, or the egg-and-dart pattern as it is more familiarly called, the effect 
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of the sharp angle of the dart is softened by the oval curve of the egg. The 
angles that occur in the ornament of the Erechtheion are modified by the curved 
sides, or by the openness of the angles. 

Radiation appears, and is considerably developed, in Egyptian ornament, as 
will be seen in Exercise XV. The examples given below show how the com- 
paratively crude radiation of Egyptian ornament was refined and sublimated by 
the Greeks. The anthemion is the subject of Exercise XV., and its develop- 
ment from the Egyptian is specially considered on pages 237-240. 




Symbolic as it is, Egyptian ornament seems to be, after all, more superficial 
than essential, while Greek ornament carries the spirit of glad and lightsome 
growth in lines of eternal beauty. 

The Exercise. — A full page of Greek ornament is given in the Drawing- 
Book. Two Greek ornaments, showing that grace of curvature peculiar to the 
Greek brush-work, are given upon the page upon which the pupil's drawing is 
to be made, so that as much as possible of the general character of the style - 
may be presented on this page. The painted border shows the Greek disk. 
Variations of the anthemion are seen in the other examples ; these will be very 
interesting for sketch in connection with Exercise XV. 

Many of the examples given in the Drawing-Rook will be found on Plate 
XVI. Any of these ornaments may be copied, enlarged. The use of the brush 
by pupils is suggested, if school facilities will allow it. The brush allows great 
freedom, and leads to graceful results as welt as breadth of effect. The brush, 
however, cannot take the place of the pencil ; each has its own peculiar fitness 
and excellences, and each has its own technique. 
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Vases. — The leading figure on Plate XVI., as well as on the Drawing- 
Book page, is that of a vase. The Athenian potters were the most skilled in 
Greece. They used a soft clay, of a pinkish color in its natural state, which, 
in baking, turned to an orange-gray, generally called red. This color was fre- 
quently intensified by artificial means. The name red, as used in the classifi- 
cation of Greek vases, is applied to the colors ranging from a yellow-orange to a 
red-orange gray. The vases were made upon a wheel, and, when the form was 
completed, were polished to remove the finger-marks in the clay. 

The decoration was then added, varying in method according to the style of 
the vase, that is, whether black-figured or red-figured. The method of drawing 
the ornament and of using the brush is described on page 238. 

The Athenian potters learned to recognize the value of simplicity as an ele- 
ment of dignity. The number of their forms was not large ; the ornamentation 
was restrained, leaving broad, plain spaces ; and the colors were simply two, 
black and red. Some of the forms were almost spheric ; but in the general type 
the greatest, width was a little above the middle, the body of the vase being 
ovoid. 

In the black-figured vase, the figures and ornaments were painted ; in the 
red-figured vase, the background only was painted black, leaving the figures 
and ornament of the color of the clay. The vase upon Plate XVI. and the 
very beautiful vase chosen for the Drawing-Book page, and illustrated on Plate 
XVII., are red-figured vases. Of the latter vase Lau says : — 

'• The high figure field corresponds to the form of the vase ; the noble forms quietly 
standing there seem to have grown with the body of the vase. A most beautiful balance 
is obtained by their distribution at the right and left, while the lower part and the neck 
are intentionally kept subordinate. The lower part of the body rises directly, with flat- 
tened outline, from the simple rounded base ; therefore the lower band is made, not of 
pointed, but of uniformly broad leaves. In the same way the neck springs directly and 
sharply from the body. 

41 The horizontal handles allow the palmette ornament of the handle surface to be 
carried up and continued on the narrowing form of the vase. All is noble simplicity and 
most perfect harmony." 

Jahn speaks of this vase as one of a collection of vases found in excavations 
on Etruscan grounds by Lucien Bonaparte, now in the Pinakothek at Munich. 

The art of the Greeks is as conspicuously shown in their vases as in their 
sculpture, architecture, and ornament. Elegant in form and beautiful in decora- 
tion, they awaken the keenest pleasure in those who appreciate and enjoy the 
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beautiful, and tell most truly of the wonderful civilization to which the Greeks 
attained. 

A study of Greek vases in art museums will be of great value to those who 
wish to learn of Greek art. Seek at every stage to connect the work of the 
school with the masterpieces of the world ; carry each exercise out beyond the 
every-day course of life ; awaken, bring to consciousness and stimulate the crea- 
tive power of the pupil, by showing all that is possible of the great things of art. 

THE VASE PAINTER. 

Inspired the Athenian works ! 
With skilful brush and eager soul, 
On these rare forms, he paints 
The deeds of mortals and of gods, 

With grace of line and draperied fold 
That emulate the strong sweet curves 
And subtile harmonies of part and whole 
To which the vase itself gives birth. 

With gentle emphasis, he marks 
In scroll or fret or laurel leaf 
The bands that separate or shrine 
The story he has wrought. 

And playing now, his fancy leads 
His brush with firm, swift strokes 
To homage pay in decorative guise 
To body, neck, and handle of the vase, 

Adorning them by scroll on scroll, 
And radiating lobes of wondrous grace 
In red on black or black on red, 
And making glorious the clay. 

Polychromatic Ornament. — It is more difficult to determine with regard 
to the range and nature of color used by the Greeks, than with regard to those 
of the Egyptians. Much of the coloring of the Greeks is found on fragments of 
marble that have long been exposed to the weather. It is considered quite 
certain, however, that Greek surface decoration was generally colored. The 
later studies seem to indicate its use in sculpture as most probable. 1 Color 

1 Mr. Edward Robinson, the curator of the Greek Department of the Museum of Fine Arts, Boston, 
and the author of the descriptive catalogue of the fine collection of casts in that Museum, has made a 
special presentation of casts of famous statues, colored according to the latest research. 
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seems to have been used more upon the upper part of a Greek temple than 
on the lower. Imagine the Parthenon with harmonious coloring added to its 
beauty of form and proportion ! 

The temple, low and broad and beautiful, 
Serenely stands in all its wealth 
Of column, frieze, entablature, 

With triglyph, metope, and pediment 
Full sculptured, and discreetly crowned 
With stately antefix of blue and red. 

And rich on fillet, band, and cornice 
Bright color woos the sight 
In ornament of purest curve, 

Echinus, bold and simply marked, 
With astragal of beads and pearls 
Of shining gold on ground of red, 

Guilloche of braids with jewels set, 
And frets of interlacing bands 
Of blue and red on golden field, 

Soft curving ovolo with egg of blue 
Contour'd with gold, and dart incarnadine, 
Harmonious on ground of green; 

And then with radiant, lightsome grace, 
The anthemion border gayly broiders well 
In blending hues the architrave, 

Now spreading wide, or in more slender form 

Adorning now the mellow tone 

Of marble rare, hewn from Pentelicus, 

Smooth gliding into involuting scrolls 
Seductive, carrying on the eye and soul 
In chords and melodies of color. 

It is supposed that the colors used by the Greeks were fewer and more 
nearly typical than those of the Egyptians ; they used red, blue, green, brown, 
black, and gold. These, however, do not seem to have been crude reds, blues, 
and greens, but rather to have been so softened and inclined toward each other 
in hue as to produce, when combined, a most satisfying harmony. They used 
much less green than the Egyptians, and a great deal of red and orange-gray. 
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There are two very beautiful folios on Greek Polychromy by L. Fenger and 
J. J. Hittorff, that may be found in large libraries. 

Books that may be Studied. — Some idea of Greek history is essential 
to an adequate appreciation of Greek ornament. Grote's History of Greece is 
fine, but voluminous. The titles of a few shorter books, giving a good general 
survey of Greek history, may be useful. 

The Story of Greece. James A. Harrison. (From the* series The Story of the 

Nation.) 
Pericles and the Golden Age of Athens. Evelyn Abbott. (From the series Heroes 

of the Nation.) 
The Age of Pericles. W. W. Lloyd. 
Plutarch y s Lives. 

As an accompaniment to these, some books on mythology are mentioned : — 

Manual of Mythology. Maxime Collignon. 

Olympos: Tales of the Gods of Greece and Rome. Talfourd Ely. 

The Gods of Olympos. A. H. Petiscus. With preface by Jane Harrison. 

The Age of Fable. Thomas Bulfinch. Edited by Edward Everett Hale. 

For further examples of Greek decorative art, the following list will be 
useful to those having access to art libraries : — 

Grammar of Ornament. Owen Jones. 

Die Grammatik der Ornament. E. Jacobsthal. 

Polychromatic Ornament. A. Racinet. 

History of Ancient Art. G. Perrot and C. Chipiez. 

An Investigation of the Principles of Greek Architecture. F. C. Penrose. 

A few books are here suggested for those who are interested in further study 
on Greek vases. They are all illustrated. 

Catalogue of Greek ', Etruscan, and Roman Vases. Edward Robinson. 
Die Griechischen Vasen. Theodor Lau. 

Greek Vases : their system of form and decoration. Selections from Lau. 
Painted Greek Vases. James Millingen. 
Greek Vase Painting. Jane Harrison. 

Articles on Greek Vases. W. P. P. Longfellow. Scribner^s Magazine ', April and 
May, 1888. 
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Language. — This exercise presents remarkable opportunities for interest- 
ing the pupils, and inciting them to reading for themselves, thus obtaining 
material for written language exercises. Some of the books already given will 
be very much enjoyed by pupils. A few others, more especially adapted for 
younger readers, are added. 

Three Greek Children, A. J. Church. With illustrations after Flaxman and the 

Antique. 
Heroes and Kings. A. J. Church. 
Stories from Herodotus. A. J. Church. 
Herodotus for Boys and Girls. Edited by J. S. White. 
Plutarch for Boys and Girls. Edited by J. S. White. 

Family Flight over Egypt and Syria. Edward Everett Hale and Susan Hale. 
Greek Heroes. Charles Kingsley. 
Tanglewood Tales. Nathaniel Hawthorne. 
A Wonder-book for Girls and Boys. Nathaniel Hawthorne. 
Zigzag Journeys in Classic Lands. Hezekiah Butterworth. 
Boy Travellers in the Levant. T. W. Knox. 

To be developed. — Study of Greek ornament ; its beauty of propor- 
tion and curvature ; selection of examples ; drawing characteristics 
of the style. 

Direction* for Drawing — Select one or two examples of Greek ornament from page 
16; consider the size and placing; copy the examples chosen enlarged to suit 
the space. Brush-work may be attempted if practicable. 
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EXERCISE XIV. -Historic Ornament. -Greek. 

[From a Copy.] 

OBJECT. — To lead pupils to a closer study of Greek ornament by comparing it with Egyptian 
ornament, and by copying an example. 

. Greek .Lily. — The example given in this exercise is known as the Greek 
lily. This lily and its variants occur frequently in Greek ornament in alternation 
with the anthemion given in the next exercise. Examples of this alternation 
will be seen on the Ionic capital on page 224, on the cornice above the doorway 
of the Erechtheion on page 226, in the borders and centre pieces on Plate XVI. 
The alternation of the anthemion and the lily, as seen in the last example on 
page 234, has its prototype or counterpart in the alternation of the lotus flower 
and bud in Egyptian ornament, as seen in the first two examples on page 234. 

It is not supposed that this ornament — the Greek lily — was the repre- 
sentation or the conventionalization of a real flower ; but rather that, following 
the general law of evolution, that of development from a lower to a higher state, 
it had grown out of the early symbolic representation of the lotus by the Egyp- 
tians, which it resembles. The growth can clearly be .seen from Fig. 1 to Fig. 3. 






Fig. x. 



Fig. a. 



Fig. 3. 



The clumsiness of Fig. 1 yields to the slenderness of Fig. 2 ; and in Fig. 3 
additional grace is given by the use of the reversed curve. The calyx seems to 
be a reversion and extension of the lobe of Figs. 9 and 10, Plate VI. The 
natural laws of growth govern this figure ; and to these laws are added those sub- 
tilties of curvature and proportion that seem to be expressive of the Greek 
mode of thinking. The Greeks were philosophers of intellectual acumen and of 
lofty thought, believing in the beautiful as the highest form of expression. 
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Influence of Beauty. — Plato, one of their greatest philosophers, disciple 
of Socrates and teacher of Aristotle, and the leader of idealists, lived at Athens 
in the fourth century before Christ. He it was who said : — 

" And the true order of going or being led by another to the things of love, is to use 
the beauties of earth as steps along which man mounts upward for the sake of that other 
beauty — going from one fair form to two fair forms, from two fair forms to all fair forms, 
and from fair forms to fair action, from fair actions to fair notions, until from fair notions 
he arrives at the notion of absolute beauty, and at last knows what the essence of 
beauty is." 

When we realize that Greek ornament was the outgrowth of the times and 
the nation that produced such men as Plato, we feel how much it expresses. 
Although pupils may not be able fully to enter into the wisdom of Plato, yet 
they may receive from it much inspiration. 

We have the modern expression of the same thought in the closing par- 
agraph of the last edition of Ruskin's Modern Painters : — 

•* And now, in writing beneath the snows of Chamonie, what must be the really final 
words of the book, which their beauty inspired and their strength guided, I am able, with 
yet happier and calmer heart than heretofore, to enforce its simplest assurance of faith 
that the knowledge of what is beautiful leads on, and is the first step to, the knowledge 
of the things that are lovely and of good report, and that the laws, the life, and joy of 
beauty in the natural world of God are as essential and sacred parts of his creation as in 
the world of spirits, virtue, and, in the world of angels, praise. 

Use of the Manual Text. — Teachers may find it helpful not only to 
study the Manual, but also sometimes to read extracts to the pupils. It is also 
hoped that the quotations given may inspire teachers to make similar selections 
in the course of their reading that they may bring to the pupils, and also to ask 
the pupils to contribute in the same way. 

To be Developed. — Appreciation of beauty ; comparison of Greek and 
Egyptian examples ; study of the Greek lily by drawing. 

Directions for Drawing. — Study the example as a whole and its beauty. Consider 
the space in which it is to be drawn. Decide upon the height, remembering 
that the example is to be enlarged. Study the proportions of the example. 
Draw a vertical for the axis of the figure; indicate the greatest width. Draw 
the central and side petals, endeavoring by free, graceful movement to attain 
the beauty of the curves. Draw the stem and tabs, and finish in even gray 
lines, varying only at the outer extremities of the petals. Study carefully ; the 
eye must be the final test for beauty of form and line. 



GREEK ORNAMENT. — ANTHEMION. 



EXERCISE XV. — Greek Ornament. -Anthemion. 
[From a Copy.'} 

«t, by comparing It with 



Anthemion. — The anthemion is one of the most characteristic of Greek 
forms. It exemplifies most perfectly the beauty of radiation, of tangential union, 
of proportional distribution of spaces or areas, — three great laws of design. 
Note in the anthemion, Fig. 4, the proportional distribution of spaces, the 
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central lobe being the largest, the other lobes decreasing symmetrically on each 
side. The whole figure is made compact by the enclosing lines, the ends of 
which form spirals or volutes, which harmonize with the lobes. 

It is a joy to study the transition from the erectness of the central lobe 
through greater and greater curvature of the other lobes to the scrolls at the 
base, and to see how the mediation between erectness and full graceful curvature 
has been achieved, and how there has been thus produced one harmonious 
whole through strength and grace. 

By study of the Egyptian palmettes, it will be seen that, while the Egyptians 
approached this beauty, yet they did not reach the perfect harmony of the 
Greeks. Figs. 1, 2, and 3 are Egyptian examples previously presented. The 
Egyptian palmettes seem to show rather a combination of two parts, the 
palmette itself, so to speak, and the scrolls or volutes, rather than that unap- 
proachable sense of one whole given by the Greek anthemion. 
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One of the secrets of the tending of each lobe to the others in such perfect 
grace is the underlying tangential union. A skeleton of this figure shows that 
if the axis of each lobe is extended downward, all unite tangentially within their 
stem ; so that there is not only an external union, a union of seeming, but an in- 
terior or real union, a union of being. Figs, i and 2 show the leading lines 
of two variants of the anthemion, and illustrate the beautiful tangential union 
and radiation in the figure. And finally, in the anthemion, the scrolls flow out 
and around in perfect continuance, meeting at the top in such a way as to gently 
emphasize the aspiration and up-springing of the central lobe. Many lessons of 
the beauty of grace and harmony in conduct as well as in form may be drawn 
from the anthemion. 





Fig. x. 



Fig. a. 



Freedom in Work. — The flat decorative art of the Greeks was work 
with the brush. Four examples of brush work are given on page 16 of the 
Drawing- Book ; two of these examples are there rendered in outline ; the border 
at the left represents red- or light-figured work (see the description of Greek 
vases, page 230) on black ground, that at the right shows black figured work on 
a light ground. The red- or light-figured work was done by drawing lightly the 
pattern in outline, and then painting in the background. In the black-figured 
patterns, the most of the work was done with one stroke of the brush. In either 
style the work bears marks of utmost freedom. Imagine the deep realization of 
the elements of beauty, as well as the trained hand, that Greek decorative artists 
must have had to be able to produce these beautiful results. Their work is not 
only free from the painful and barren hardness of mechanical accuracy, but is 
also imbued with that perfection of grace that comes only from a thorough 
feeling for the beauty to be expressed. 
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As so much of this work was by the brush, and therefore in masses of color 
rather than in outline, a brush reproduction of it is extremely satisfactory, and is 
recommended where the school conditions allow the use of the brush. The use 
of colored paper is also extremely satisfactory for this ornament. The colors 
used should be, as a general thing, in the grays, preferably the red, orange, and 
yellow grays (assortment F) for Greek ornament, as more nearly approaching 
the color of the burnt clays. The green, blue, and violet grays (assortment FF) 
will not, however, be inappropriate. 

Greek ornament should be studied closely for its elements of beauty before 
attempting to reproduce it. And then its reproduction in color or by drawing 
should be a means for its further study. The purpose of these exercises in 
Greek ornament is not to secure a reproduction of some example, but to lead the 
pupil through study and drawing to a feeling for its beauty. Freedom in draw- 
ing is therefore essential, and mechanical drawing has no place here. Michel 
Angelo said, " An artist must have his necessary tools, not in the hand, but in 
the eye." 

And Ruskin says (referring to free-hand drawing), that the human hand " is 
the most perfect agent of material power existing in the universe," and that the 
highest art calls for " the action of the hand at its finest, with that of the heart 
at its fullest." 

Relation to Nature. — It has sometimes been thought that the motive of 
this Greek ornament was largely from the honeysuckle. But that theory has 
been given up ; and it is now believed that Greek ornament was not based on any 
special plant growth, although it was probably developed in a large degree from 
the Egyptian lotus form. But it recognized most exquisitely the laws of beauty 
which underlie all plant growth. It is interesting to compare the illustration of 
the leading lines of the anthemion, page 237, with the drawing given by Ruskin 
in his Elements of Drawing, and reproduced on page 240 as typical of tree 
structure. He says : — 

** Now, remember, nothing distinguishes great men from inferior men more than 
their always, whether in life or in art, knowing the way things are going. Your dunce 
thinks they are standing still, and draws them all fixed ; your wise man sees the change 
or changing in them, and draws them so, — the animal in its motion, the tree in its 
growth, the cloud in its course, the mountain in its wearing away. Try always, whenever 
you look at a form, to see the lines in it which have had power over its past fate, and will 
have power over its futurity. . . . 

" So in trees and general bushes, large or small, you will notice that, though the 
boughs spring irregularly and at various angles, there is a tendency in all to stoop less and 
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less as they near the top of the tree. This structure, typified in the simplest possible 
terms at c, is common to all trees that I know of, and it gives them a certain plumy 
character and aspect of, unity in the hearts of their branches which are essential to their 






beauty. The stem does not merely send off a wild branch here and there to take its own 
way, but all the branches share in one great fountain-like impulse ; each has a curve or 
a path to take which fills a definite place, and each terminates all its minor branches 
at its outer extremity, so as to form a great outer curve, whose character and proportion 
are peculiar for each species ; that is to say, the general type or idea of a tree is not as at 
«, but as at b y in which, observe, the boughs all carry their minor divisions right out to 
the bounding curve." 

The anthemion would seem to be an example of that of which Goethe spoke 
when he said, " The beautiful is a manifestation of secret laws of nature which, 
but for this appearance, had been forever concealed from us." 

To be Developed. — Recognition of some of the elements of beauty 
underlying Greek ornament ; proportional division, tangential union, 
radiation, harmony; free expression in color, or by soft gray lines. 

Directions for Drawing. — Study the proportions of the example ; consider the space 
in which it is to be drawn. Decide upon the height, remembering that it is to 
enlarged. Draw a vertical for the axis of the figure; indicate the greatest 
width, and sketch the general outline. Draw the lobes beginning with the 
central lobe, remembering the proportional division and the gradually changing 
curvature. Add the scrolls and the enclosing lines. Now study carefully the 
whole drawing, the proportion of its parts, the curvature of lines, and seek to 
make it as beautiful as possible. Finish in even gray lines, varying only as the 
lobes approach each other. 



book vm.] PROBLEM IN CONSTRUCTION. 24I 



CHAPTER IV 

REVIEW: Construction, Representation, Decoration. 

Review. — Every teacher will welcome an opportunity to review the work 
of this book in the three different subjects, so that the leading principles attained 
may be well impressed on the minds of the pupils. 



EXERCISE XVI.— Problem in Construction, or Two Views and a 

Section of an Object. 

[From the Imagination or from an Object.] 

OBJECT. — To review the leading principles and conventions of Construction which have 
been given in the Drawing-Book. 

Construction. — This subject leads in two apparently opposite directions : 
on the one hand, to the expression of absolute facts of form, shape, and dimen- 
sion of a present object ; on the other hand, to the imaginary facts, so to speak, 
of form, shape, and dimension of an object that is not only not present, but 
which has never been made. The same language, the language of constructive 
drawing, serves to express ideas in both cases. But the faculties brought into 
play are of a very different nature. 

In the first case, observation plays a chief part ; in the second case, imagi- 
nation is the leader — that faculty which makes possible all the wonderful parks, 
bridges, monuments, and cathedrals of the world. With feet upon earth, and 
head above the clouds, the constructive imagination, a great and too much neg- 
lected faculty, makes possible the impossible, and elevates all social conditions. 

The Exercise. — An option is given in this exercise of making an appeal 
either to the observation or the imagination, according as the teacher feels the 
greater need of one or the other. Or perhaps it may be well to appeal to some 
in the class on the side of observation, and to others on the side of the imagina- 
tion. It the observation exercises, the object must be present ; in the imagi- 
nation exercises, the object must be absent. 
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Observation. — If the exercise is to appeal to the observation, an object 
should be chosen that will call forth all that has been presented in the Drawing- 
Book with regard to constructive drawing. The exercise should include three 
views of such an object, one of which should be a sectional view. The drawing 
should be made to scale. Some objects are suggested on the opposite page. 

Imagination. — If it is desired to awaken the imagination, the exercise 
can be carried out by giving to the pupils a description of an object of which 
they are to make a working drawing. As only very simple objects can be 
accurately described in words, it will be better to select a simple block. 

This may be given : a block with an oblong base 4" by 8", the left end 4" 
square, and at right angles to the base, and the front a right-angled triangle. 
Draw the front, top, left, and right views. The illustration shows the result. 




Another might be given : 
a half-hexagon at the left end, ; 
front, top, and right end views, 



follows : a block has an oblong base 4" by 8", 
id an edge at the right end. Draw the left end, 
These are illustrated below. 
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cur to teachers. Several statements might be 
gned according to the teacher's judgment. 



.•J. — Observation; clear, accurate expression. 
, '"m Imagination; clear, accurate expression. 
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EXERCISE XVII. -Group of Objects. -From the Objects. 

OBJECT. — To encourage composition and artistic representation in outline and light and 
shade. 

The Group. — This exercise should be a development of the pupils 1 powers 
of composition as well as in rendering. Talk with them about a group of incon- 
gruous objects — of objects which have no relation to each other; for instance, 
a group composed of a base-ball bat, a fine vase, and a child's rattle. Then 
talk of groups that appear to tell a story. Suggest to them to arrange a group 
to illustrate " A leisure hour," " A journey," " A quiet study," "About to paint," 
as on the opposite page, or a group that will illustrate some line or verse of de- 
scriptive poetry, as on the opposite page. 

" What plant we in this apple-tree? 

Fruits that shall swell in sunny June, 

And redden in the August noon, 

And drop, when gentle airs come by, 

That fan the blue September sky, 

While children come, with cries of glee, 

And seek them where the fragrant grass 

Betrays their bed to those who pass, 

At the foot of the apple-tree." 

Bryant. 

Ask the pupils to bring in objects for a group, and give them an exercise in 
arrangement previous to drawing. Give them time before the lesson to consider 
the group, and perhaps to make home sketches. 

Remember that the great end in art education, trascending all industrial, 
economic, illustrative, or Intellectual ends, is that of making pupils creative, — 
developing a consciousness of actual power to express their own thoughts, feeling 
that each one has something worth giving. Encourage them to put themselves 
into this work and to make their pictures individual. 

Inspiration of Poetry. — If impressions can be made from two senses at 
once — if, for instance, a picture can be shown while a scene is described, the 
result will be much clearer than if but one sense is awakened ; each sense im- 
pression aids the other. So one art aids another ; poetry will lead to a more 
beautiful conception and rendering of a picture than the scene alone or any 
prose description. The art in poetry appeals to and calls out art expression in 
other ways. Some passages are given here to suggest what teachers and pupils 
may themselves find. 
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Longfellow's " Keramos " gives many suggestive pictures of groups of 
pottery, as the following selections show : — 

" What land is this that seems to be 
A mingling of the land and sea? 
This land of sluices, dikes, and dunes? 
This water-net, that tessellates 
The landscape? this unending maze 
Of gardens, through whose latticed gates 
The imprisoned pinks and tulips gaze, 
Where in long summer afternoons 
The sunshine, softened by the haze, 
Comes streaming down as through a screen; 
Where over fields and pastures green 
The painted ships float high in air, 
And over all and everywhere 
The sails of windmills sink and soar 
Like wings of sea-gulls on the shore. 

What land is this? Yon pretty town 
Is Delft, with all its wares displayed; 
The pride, the market-place, the crown 
And centre of the Potter's trade. 
See ! every house and room is bright 
With glimmers of reflected light 
From plates that on the dresser shine; 
Flagons to foam with Flemish beer, 
Or sparkle with the Rhenish wine, 
And pilgrim flasks with fleur-de-lis, 
And ships upon a rolling sea, 
And tankards of water topped, and queer 
With comic mask, and musketeer ! 
Each hospitable chimney smiles 
A welcome from its painted tiles; 
The parlor walls, the chamber floors, 
The stairways and the corridors, 
The borders of the garden walks, 
Are beautiful with fadeless flowers, 
That never droop in wind or showers, 
And never wither on their stalks. 

• • • • • 

This city walled and thickly set 
With glittering mosque and minaret, 
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Is Cairo, in whose gay bazaars 

The dreaming traveller first inhales 

The perfume of Arabian gales, 

And sees the fabulous earthen jars, 

Huge as were those wherein the maid 

Morgiana found the Forty Thieves 

Concealed in midnight ambuscade; 

And seeing, more than half believes 

The fascinating tales that run 

Through all the Thousand Nights and One, 

Told by the fair Scheherezade. 

• ■ • • • 

But the most wonderful of all 
The ornaments on tomb or wall 
That grace the fair Ausonian shores 
Are those the faithful earth restores, 
Near some Apulian town concealed, 
In vineyard or in harvest-field — 
Vases and urns and bas-reliefs, 
Memorials of forgotten griefs, 
Or records of heroic deeds 
Of demigods and mighty chiefs." 

The Title. — It is pleasant to have the subject of the picture or the verse 
illustrated given below the picture. A word of caution may be needed with 
regard to the style of the title. The best form "for work of any kind is that 
which best suits its purpose." Plain lettering is more legible, and therefore better 
than that which is fanciful, because the purpose of the title is that it should tell 
what the picture is about. It should therefore be so presented that it can be 
easily read. 

Simplicity. — Lead the pupils to see the beauty of simplicity ; this is one 
of the elements of good art. Three objects of a simple nature will, as a rule, 
produce the best effects for this exercise. 

Style. — The group may be drawn in outline, or in light and shade. Recall 
to the pupils, or, better still, let them recall to you, what was developed in Exer- 
cises VIII to XIII. See also pages 86-88, 101-104, 204-209. 

To be Developed. — Selection of objects ; composition ; rendering in 
outline, or light and shade. 
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EXERCISE XVIII- — Plant Growth. — Leading Lines. — Balance. 

[From a Spray.] 

OBJECT. — To lead pupils to study plant form as to growth and balance ; and to give practice 
in expressing growth and balance by blocking in leading lines and masses. 

Selection. — The sprays for this exercise should be selected with loving 
care. Encourage pupils to bring in numbers of sprays from which choice may 
be made. Some pupils have very good opportunities to obtain such things ; 
other pupils have almost no opportunities ; so that it may happen that a few 
pupils can have the privilege of- supplying the class. 

Before the sprays are gathered, talk with the pupils about the room there is 
for choice ; some sprays are stunted and dwarfed, or are unbalanced, or are in 
some way blemished through accidents of growth. These should not be used. 
Ask the pupils to look for sprays that are unblemished, that are well developed, 
' and that are balanced. The balance need not be that of perfect symmetry, but 
rather that of mass. And then lead the pupils to see that there is not only 
choice as to the sprays, but as to its appearance from different sides. Call 
attention also to the expressiveness of the leading lines of growth. 

Perhaps no form of plant growth receives more epithets in literature than 
grass. It is useful, and both in single blade and in full mass it is very beautiful. 
Edith Thomas has a charming article, "Grass, a Rumination," in her book, 
The Round Year. 

In connection with a spray of leaves, read what is said on leaves in the 
Manual text, pages 148-15 1, for Exercise XXII., Book VII. 

Pupils' Work. — A spray may be placed between the leaves of a closed 
book which may stand on the back of the desk, or in a bottle of water. See 
pages 81, 82. Let each pupil select a spray which is at a little distance away, so 
as to get the general effect. If pupils draw from a spray that is too near, they 
are apt to lose sight of the whole while giving undue attention to detail. 

The drawing upon this page may be either in outline or light and shade. 
For suggestions as to rendering light and shade, see pages 1 01-104. 

To be Developed. — Selection of beautiful examples ; a study of the 
effect of a spray as a whole ; a study of plant growth : fine render- 
ing of texture, distance, light and shade. 

Directions. — Make a quick sketch of the spray on practice paper, beginning by a 
light blocking-in. Show, in as few lines as possible, the leading lines of growth. 
Then block in and draw the spray on the Drawing-Book page, putting as much 
expression into the drawing as possible. 
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EXERCISE XIX.— Bilateral Design; Surface Covering; or Border. 

OBJECT. — To lead pupils to study sprays for arrangement and use either in a decorative 
treatment or in a decorative design ; to design and draw either a decorative treatment or a dec- 
orative design. 

The Purpose. — In this exercise the purpose is to advance the mental and 
spiritual growth of the pupils by leading them to form and express ideals 
through creative activity. They are themselves first to study and express the 
beauty of growth and whole effect by drawing from a natural spray or branch, as 
in Exercise XVIII. Having become in some sense the possessors of this natural 
beauty of growth and effect, they are now in this exercise to produce a design 
to fill a certain space through a thoughtful adaptation of this beauty. The re- 
sults of the exercise should show individuality. 

Decorative Treatment and Decorative Design. — In Exercise XVIII. 
the purpose is to gain pictorial expression. Exercise XIX. calls either for deco- 
rative treatment of some natural form, or for a decorative design having a natu- 
ral form or a historic example as a motive. 

Decorative treatment of a natural form occupies a middle ground between 
a picture and a decorative design. In all three, the composition of line, mass, 
and color is a decided element. In a decorative design the composition has a geo- 
metric basis ; while in a picture and in a decorative treatment, the composition 
depends on agreeable contrasts of line, mass, and space, with more regard to 
pictorial effect than to geometric order. 

In a picture, the representation of the object in light and shade, with all the 
harmonizing accessories of composition of line, light and dark, etc., is the main 
thing. In a decorative treatment, the composition of line, mass, and color is the 
chief element, while the representation is carefully kept. The drawing is true 
and spirited, but without the pictorial element and the modelling given by light 
and shade. The contrasts are not of light and shade, but of light and dark* 
or of light, dark, and middle tone, as will be seen in Plate XVIII. Everything 
is kept in flat effect, whether the work be in black and white or in color. - 

Mr. Lafarge says, " We compose when we select." The selection of a suita- 
ble motive, and of a beautiful aspect of this motive, is one of the elements of 
composition for decorative treatment. The selection of a well-proportioned 
enclosing figure is of importance, as well as the disposition of the motive in the 
figure. The relation of the open spaces to each other should be studied, as well 
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as the beauty, contrast, and harmony of line, mass, and color, in the motive 
itself. Decorative treatment is used more for single effects than for repetition. 

The purpose of decorative design, however, is mainly to produce subordinate 
effects for repetition ; hence, the mode of composition differs greatly from that 
for decorative treatment. In decorative design, conventionalization and a geo- 
metric plan subordinate the pictorial, and tend to make the decoration quiet, 
restful, and undemonstrative. Decoration should attract by its harmony, repose, 
and unobtrusiveness. It should surround one with the companionship of thought 
as expressed in the beautiful without any element of domination. 

Method of Study. — For a decorative treatment seek a beautiful motive and 
the most beautiful aspect of that motive ; if the enclosing figure is not fixed, look 
for one beautiful in itself and suited to the motive ; consider how the motive may 
be best arranged to make the contrast of open spaces agreeable ; try to express 
the life and grace of the motive in the lines, masses, or colors; but keep all 
the treatment flat, without expression of light and shade. Study, however, the 
relation of light and dark. If a certain fixed space is to receive a decorative 
treatment, seek for a motive fitted to the space, selecting its most beautiful aspect. 

In decorative design, however, consider first the mode of repetition, whether 
for a unit, a centre, a border, or a surface covering. Select a beautiful motive, 
and consider the geometric plan for the design. Draw the lines and masses 
which represent the ideal of the motive, rejecting all pictorial effects. 

In decorative treatment the motive is the main feature ; in decorative design 
the motive is used to enhance the beauty of geometric order and arrangement. 

Pupils' Work. — The exercise may be carried out with pencil or brush, as 
circumstances warrant, and the design may be bilateral or for a border, or for 
a surface covering. In many cases a choice may be left to pupils as to the 
nature of the design. Inspire pupils to as much spontaneity as possible. 

On Plate XVIII. illustrations are given of Japanese disposition and deco- 
rative treatment of sprays to fill a space. These are very simple and charming, 
and very suggestive. Draw upon the board three oblongs of different propor- 
tions (see Manual, Part L, p. 101), and call for expressions from the pupils as 
to the most beautiful oblong. Take a sheet of paper having the proportion of 
the best oblong, and pin- it up on the wall. Let pupils place a spray of leaves 
across it, and try various positions to get the best effect, having the masses 
and spaces bear proper relation to each other. Having obtained a good effect, 
pin the spray to the sheet upon the wall. There may be several such examples 
arranged. Let pupils study the different effects upon the wall, select one and 
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draw first an oblong and then the spray very simply and flatly, with regard to 
mass rather than to detail, drawing only what is contained within the outline 
of the sheet on the wall. Here, again, the pencil or brush may be used. 
Some pupils may draw a decorative treatment for a certain space. The illus- 
trations on Plate XVII. show selections for spaces of various proportions. 

On page 253 an illustration is given of a spray of honeysuckle, and of a 
design for a surface covering with the honeysuckle as a motive recalling some- 
thing of Greek treatment. This 
is very suggestive for original 
work. The underlying geometric 
plan for this design is here illus- 
trated. Geometric construction 
for surface covering resolves 
itself mainly into squares, rhom- 
buses, and hexagons. See Plate 
VII. 

Lead pupils to study care- 
fully a natural spray, determine 
its general lines of growth, and 
seek for its most beautiful proportions, curvatures, and distribution of parts — 
then to decide on the mode of arrangement and draw a design in outline, or in 
half-tone, as in the illustration, or with the brush. Endeavor to have the design 
tell of the beauties of the spray, carrying them to idealization, while it at the 
same time displays the decorative virtues of order and subordination. 

There may be some pupils in the class who have entered into the spirit of 
Egyptian or Greek ornament with special appreciation. These may work out 
some adaptation of either of these styles. But before doing this, they should 
carefully study the general order of distribution and arrangement, the shape of 
enclosing figures, etc., of the style so as not to violate the general features. The 
repetition of a bilateral unit, as such, for a surface covering will not be found 
in either of these styles. The enclosing figures are very simple, and as a rule 
rectangular. If a border is to be drawn, let them study all the Egyptian or 
Greek borders accessible; if a surface covering, let them study the Egyptian 
or Greek geometric plans and distribution of ornament, so that a result may be 
produced in harmony with the unit chosen. Repose comes through harmony. 

Remember that the creative is the highest form of activity, — that which 
leads man best to know himself, and to develop his highest possibilities. 
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OPTIONAL EXERCISE. 

DRAWING. 

The last page in the Drawing-Book may be used for an exercise on any part 
of the work in Construction, Representation, or Decoration given in the book in 
which the teacher may think the pupils need further practice. 

Or a page may be suggested containing the working-drawing of some object, 
a drawing of the decoration, whether rosette, border, or surface covering, for the 
object, and the drawing of the appearance of the object, either singly or in a 
group, in outline or in light and shade. Should this be undertaken, the object 
should be very simple and quite within the experience of the pupil, as to use and 
as to manner of decoration — a blotting-pad, a handkerchief-case, a glove-box. 

Or pupils may be allowed to go out into new fields. Animal drawing has 
not been encouraged in school on account of its apparent difficulties. One of 
these difficulties is that of having models in the schoolroom — another is the 
tendency to draw by details rather than by masses, giving a result especially 
unsatisfactory in the case of animals. The illustrations on Plate XIX. show by 
what very simple but very effective means a great deal of life and expression 
may be obtained. The blocking-in of animal forms is greatly to be commended, 
as by that means attention is drawn to the mass and withdrawn from the details. 
Home studies of animals by blocking-in may be suggested, to be followed by re- 
production at school. Another method of treatment, still simple, is given on 

page 255. 

COLOR. 

Or the page may be given to an exercise in color and the use of colored 
paper. For suggestions with regard to color, see pages 153-158; see also " Sug- 
gestions for the Study of Color " l which gives definite direction for the use of 
colored paper. In the regular sequential course in Color Study, the colors to 
be used in this half-year are the blue-green and violet-grays, their tints and 
shades. Assortment FF of The Prang Standard Colored Papers furnishes the 
necessary material. 

It is now accepted that polychromy was a distinguishing feature of Greek 
architectural ornament. If there are those who can take up polychromatic 
ornament in connection with the grays, they will find suggestions with regard 
to the colors used by the Greeks, on page 231. 

1 Published by The Prang Educational Company. 
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FORM STUDY AND DRAWING IN OTHER STUDIES. 

The work in Form Study and Drawing will produce comparatively small 
results unless teachers recognize its close relation to everything about us, and 
hence the use that can be made of it in all the elementary as well as many of 
the higher studies. The pupils should be constantly observing form, and as con- 
stantly expressing it through drawing. The teacher's work at this stage should 
be so laid out that Form Study and Drawing will be constituent parts of all 
school work, enlivening and enriching it, whether Number, Geography, Lan- 
guage, Science, History, or Manual Training. Pupils need no urging to do il- 
lustrative work ; they need only permission and encouragement. If such work 
is arranged so as to employ what they have learned in their regular lessons in 
Form Study and Drawing, the regular instruction will help the free use of draw- 
ing in other work, and the free drawing will help the regular instruction. For 
further suggestions with regard to this topic, see pages 159-161. 1 

Throughout the regular work in Form Study and Drawing, as laid out in 
Drawing- Book VIII. and this Manual, teachers should continue to give pupils 
practice in the use of terms and names learned in the previous Form Study, as 
well as in the use of those given below, always requiring complete sentences. 

NAMES OP MODELS, OBJECTS, AND DETAILS. 

Cone, Hollow Cylinder, Incised Cube : frustum, slant height. 

Frames, Try-Square, Lamp-Shade, Handles. 

Joints : halving, mortise and tenon, middle lap, lap dovetail, lap mitre, end dovetail. 

Flight of Steps : treads, risers. 

TERMS OF CONSTRUCTION. 

Facts: views, sections. 

Lines : centre, working, full, dimension, half-tone. 

Geometric Problems : construction of perpendiculars ; of a square. 

TERMS OP REPRESENTATION. 

Appearance: sketches, studies. 

Treatment: handling, rendering. 

Stages : blocking-in, mass of light, shade and shadow, middle tones, full values. 

TERMS OP DECORATION. 

Principles: symmetry, proportion, rhythm, order, contrast, intricacy, breadth, 

stability, repose. 
Historic Ornament : Greek ornament, wave-scroll, fret, guilloche, echinus, astragal, 

ovolo, lily, anthemion, antefix. 
Vases : red -figured, black-figured. 

1 The Prang Educational Company has in preparation a Manual on Drawing in other Studies. 






f-fa. 



/ 




'i-^ 



v> 






jr I I 



^ 




f 'A 



APPENDIX. 

1. THEORETIC PERSPECTIVE. 

Formerly object drawing was taught by first giving a course in theoretic perspec- 
tive. This was done that the student might have certain fixed principles and diagramic 
formulae by which he might be guided in object drawing, and by which he might correct 
his errors. It became apparent, however, as this method was continued, that a student 
might be admirably grounded in theoretic principles, diagrams, and problems, and yet be 
quite unable to see or to draw the appearance of an object. This is only another example 
of the educational contest, words versus things. 

Therefore, methods in object drawing have been changed. Object drawing now 
begins by a study of the appearance of the object. From that study, pupils are led to 
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Fig. x. Perspective Diagram. 

deduce certain general principles which govern the appearance of objects in different 
positions. For examples of these methods, see Manual, Parts I., II., III. 

It is well, however, that teachers should know something of theoretic perspective so 
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as to meet any questions that may be raised by the advocates of the old method of 
teaching, as well as to understand something of what is a very interesting science. 

A drawing made according to theoretic perspective is the representation of an object 
or scene as if seen through and therefore upon a pane of glass. It is necessary, then, to 
imagine a plane (which takes the place of a pane of glass) called the Transparent Plane, 
the Plane of Delineation, the Vertical Plane, or most generally the Picture Plane (P. P.). 
The flat surface of paper upon which a perspective drawing is made represents this plane. 

The eye of the observer is supposed to be fixed and immovable at a point called the 
station point (S. P.)t looking along an imaginary straight line called the Line of Direction 
(L. of D.) to a point called the Centre of Vision (C. V.), which is directly opposite and 
on a level with the eye, and the Vanishing Point (V. P.) of all lines at right angles to 
the Picture Plane. The line at the level of the eye is sometimes called the Line of the 
Horizon (L. H. or H. L.). 




The L. of D. indicates the direction in which the spectator is looking. Its propor- 
tionate length is according to the distance of the spectator from the P. P. The Picture 
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Line (P. L.). or Ground Line (G. L.). is the lower edge of the P. P. The Field of 
Vision embraces what the eye, when fixed in one position, sees within a visual angle of 
about 60°. Vanishing Points are points 
to which parallel lines or edges, re- 
treating from the eye, appear to con- 
verge. 

All lines which, in the object or scene 
to be represented in perspective, are at 
right angles to the P. P., vanish in the 
G of V. All lines parallel in the object 
and at angles other than 90 (o the 
P. P. converge to or vanish in Vanish- 
ing Points at the left and right of the 
C. V. Measuring Points (M. P.) are 
points upon the P. P. by use of which 

apparent or perspective distances are _. 

measured. See Fig. 5. 

Convergence of lines, the apparent decrease in length of equal lines according to 
distance, and the increased foreshortening of distances as they retreat or recede from 
the eye, can be readily illustrated by a railroad track. 




Theoretic perspective embraces parallel perspective, angular perspective, and oblique 
perspective. In parallel perspective, the object stands parallel to the Picture Plane, 
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Figs. 2, 3, 4; in angular perspective, the object stands at an angle (other than 90 ) to 
the Picture Plane, Fig. 5 ; in oblique perspective, the object rests on one of its edges or 
corners, so that in the case of a rectangular object all of its faces are oblique to the 
picture plane. 

Parallel perspective is little used in present instruction, as it gives so many distorted 
effects. It is not countenanced by good artists, except under special conditions of rela- 
tionship of objects. The illustration, Fig. 4, shows a row of three cubes in parallel 
perspective ; the one in the middle is a representation of the appearance of a cube in 
front of and below the eye ; those at either side can be called approximately correct, only 
when considered in relationship to the middle cube or to each other. If a cube should 
be placed alone at the left or right of the eye, it would, according to parallel perspec- 
tive, be drawn as in the illustration. Theoretically this is correct, because based on 
the supposition that the picture plane is fixed ; but in model and object drawing, this is 




wrong. For in model and object drawing, the conditions of theoretic perspective, that 
the eye and the Picture Plane are arbitrarily fixed when a single object or several unre- 
lated objects are to be drawn, cannot be accepted. In model drawing, when a cube or 
other object is observed alone, at the left or right of the eye, it becomes the direct object 
of observation ; and the eye is directed towards it along a Line of Direction, AB or CD, 
decidedly different from the L. of D. shown in Fig. 4. The imaginary Picture Plane 
must always be at right angles to the Line of Direction ; hence, whenever the Line of 
Direction is changed, the Picture Plane is also changed. Consequently, when a cube at 
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the left or right of the eye is observed alone, the Picture Plane is in quite a different 
position with relation to the cube from that assumed in the first instance, as shown in 
Fig. 4. The cube observed alone appears in angular perspective ; the drawing will follow 
the general rules of angular perspective, as illustrated in Fig. 5. 

From a lack of understanding of this change of the picture plane, many mistakes 
are made in illustrations in books and newspapers, by draughtsmen, who know only the 

rules and diagrams of parallel perspective. A fac- 
simile of such an illustration is given in Fig. 6. 
These illustrations are, of course, broadcast, and 
the people have become familiarized with the error 
and accept it as truth. Unfortunately it has crept 
into school text-books also, and the pupils are con- 
stantly receiving false impressions. It is especially 
necessary, therefore, that teachers should have the 
truth clearly in mind and should confirm the state- 
ments in the preceding paragraph by their own ob- 
servations of the appearance of single objects. 
Those teachers who are interested to look farther 
into the matter of theoretic perspective will find general statements, explanation of terms, 
illustrations, illustrative diagrams, and exercises in Drawing-Books Nos. 13 and 14 of 
the American Text-Books of Art Education, published by The Prang Educational Com- 
pany, 1879. 

The most exhaustive modern book on the subject is Modern Perspective, by Prof. 
William R. Ware, of Columbia College, published by Ticknor & Co., Boston. 

There is an interesting book called The Essentials of Perspective \ by L. W. 
Miller, principal of the School of Industrial Art of the Pennsylvania Museum, Philadel- 
phia, in which the subject is treated in a familiar, conversational way, with attractive 
pictorial illustrations, published by Charles Scribner's Sons, New York, 1887. 

A thoughtful contribution to the consideration of this subject will be found in Free- 
Hand Drawings Light and Shade, and Free- Hand Perspective, by Anson K. Cross, 
Instructor in the Massachusetts Normal Art School, and in the School of Drawing and 
Painting, Museum of Fine Arts, Boston, published by the author, 1892. 



Fig. 6. 
Incorrect Drawing. 



2. ORTHOGRAPHIC PROJECTION. 

Planes of Projection. — Projection of Solids, Surfaces, Lines, Points. 

A brief statement is made here of the fundamental principles of orthographic projec- 
tion, which is spoken of on page 38 as the school method. It is not thought desirable to 
teach this method ; the explanation of the method is given here that teachers may have 
some idea of what is meant by orthographic projection. 

For the purpose of representing the facts of solids, in their length, breadth, and thick- 
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ness, projection is used, by means of which these facts of form are represented on 
two planes, a vertical and a horizontal plane. A plane is purely imaginary ; that is, it 
has no substance. It has simply surface; it has length and breadth, but no thickness. 
We express a plane by enclosing a surface with lines. 

A plane may be either vertical, horizontal, or oblique. For the purposes of projec- 
tion,, two planes, one horizontal, the other vertical, meeting in a line called the line of 
intersection, may be assumed. These planes can be represented on paper only by the 
aid of imagination. 

In projection, objects are represented as they would appear if projected on these two 
planes — the vertical plane and the horizontal plane. The vertical plane may be rep- 
resented by one wall of a room, and the horizontal plane by the floor ; or the two planes 
may be represented by a book lying upon a desk and opened so that one of its covers is 




Fig. i. 

perpendicular to the desk. The vertical planes (V. P.) and horizontal planes (H. P.) 
are illustrated above. A cube is supposed to be so placed that it touches neither plane, 
but is still parallel to both. Then, if the vertical face A B D C is supposed to be pro- 
jected to the vertical plane, its impress or projection would be 1432; and if the hori- 
zontal face A B E F is supposed to be projected to the horizontal plane, the impress 
or projection would be 5678. The projection on the horizontal plane is called the 
plan, that on the vertical plane is called the elevation. In drawing the projections, 
the horizontal plane is supposed to be revolved on the intersection line as. a hinge 
until it becomes vertical, thus making one plane surface. 

It will be seen by the above description and illustration, that the projection of the 
top face is below the cube, and that the projection of the right face is at the left of the 
cube. Consequently, in the drawing of views according to the method of orthographic 
projection, the top view is placed at the bottom, and the right-side view is placed at the 
left. It is this method of placing views which is spoken of on page 38 as the school 
method. 

In drawing plans and elevations, the plan is drawn first, and the elevation is drawn 
from the plan. The illustrations, Figs. 1-7, on pages 263 and 264 show plans and eleva- 
tions, the plans being below, the elevations above, the intersection line. 
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The elevations are lettered to correspond with the plans. la each elevation the 
line a' b" represents the same edge of the solid asaiin the corresponding plan, while a' 
b" in the elevation represents the edge of the solid directly above that represented by 
a' ¥ and a 6. 

In Figs. 1 and 3, the points d and c of the plan are not seen in the elevation, as they 
coincide exactly with a' and b', and the line de of the plan is represented by the line a //'. 

So in Fig. x the point d in the'plan is not seen in the elevation, as it exactly coin- 
cides with the point b', and a' b" and b' ? represent not only a b and b c, but also a rfand 
dc. But in Fig. 4 the points a, b, c, d, in the plan, are seen in the elevation, as a'. If, 
tf, if, and the lines a b, b c, e d, and d a are represented by a' ¥ , V S, <? d 1 , d" a'. 





1 1 '1 ", 

' r b — 3 



Fig. 3 
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Fig. 1. Plan and elevation of a cube, parallel to both planes. 

Fig. 2. Plan and elevation of a cube, with vertical faces at angles of 45 to the vertical 
plane. 

Fig. 3. Plan and elevation of a square prism, standing parallel to both planes. 

Fig. 4. Plan and elevation of a square prism, standing with oblong faces at angles 
of 30 and 60° to the vertical plane. 

To give projections a more distinct appearance of solidity, and to indicate projecting 
and receding parts, the lines which mark the right hand and lower edges are made 
stronger. These strengthened lines are called shade lines. They should first be lined 
in entirely with fine lines, and then the thickness of the shade lines added on the inner 
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edge, so that the strengthening of the line will add nothing to the dimensions of the 
figure. 

In circles the shade line begins and ends at the opposite points, t s. These are 
the points of tangency of lines drawn at an angle of 45 , the shade line being strongest 
midway between these points, and tapered off at both ends. If a circle is shaded on the 
right and lower part, as in Figs. 5 and 7, it represents the plan of a solid, whereas, if it is 
shaded in the opposite parts, as the inner circle of the horizontal section of Fig. 7, it 
represents a cylindric hole or depression. 




Fie- !■ 



Fig. 6. 



Fi« 7 



Fig. 5. Plan and elevation of an upright cone. 

Fig. 6. Plan and elevation of an upright square pyramid, the sides of its base making 
angles with the vertical plane of 75° to the right and 1 5 to the left. 

Fig. 7. An upright hollow cylinder, closed at the upper end ; plan, elevation, hori- 
zontal section, vertical section. 
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A. 

Above the eye: situated in a plane higher 
than the level of the eye. In placing objects 
for pictorial drawing, it is desirable to place 
them but slightly above the eye. 

Acute angle : see Angle. 

Acute-angled Triangle: see Triangle. 

Esthetics : the theory of the Fine Arts; the 
science of the beautiful, and that branch of 
philosophy that deals with its principles; 
the doctrines of taste. 

Alhaxnbra: a memorable palace and fortress 
built by the Moors, near Granada, in Spain, 
in the fourteenth century. 

Alternate : placed by turns. 

Altitude : height. 

— of a curve : the greatest distance between 

a curve and its base, measured by a perpen- 
dicular to the base. 

— of a solid or figure * the height of the 

solid or figure; it is the 
shortest distance from the 
highest point of the solid 
or figure to the plane of 
its base or lowest point. 
Angle : the difference in direction between two 
or more faces, edges or lines, which 
meet or would meet, if 
produced. 
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c. 






4. 



— , Acute : an angle less than 
a right angle, as b, b. 

— , Obtuse : an angle greater 
than a right angle, as c, c. 

— > Right : an angle of 90 (see Degree), as 
the corner of the square or oblong, as a t a ; 
an angle formed by two faces, edges, or lines 
perpendicular to each other. These lines may 
be either horizontal and vertical, or oblique. 
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Apex: the part of the blade of a leaf opposite 
the leaf stalk. 

Appearance : the aspect of that portion of an 
object visible to the observer at any one 
time. The appearance of an object varies 
with its position and its location in relation 
to the observer, and with its distance from 
him. 

Arabic ornament : see Ornament 

Arc: any portion of the circumference of a 

circle or other curve, as the ^ ->. 

curve a b. a, L. ^ b. 

Archimedean spiral : see Spiral. 

Arrangement : the careful placing of models, 
objects or figures, with reference to others. 

Art education : the development and cultiva- 
tion of the aesthetic sense, that the individ- 
ual may know how to see and appreciate the 
beautiful in nature and in art, and may pro- 
mote its existence in art and manufacture, 
as far as possible. 

Artistic rendering .- see Rendering. 

Aids of a solid: an imaginary straight line 
passing through its centre, and upon which 
it is assumed to revolve. 

— of a figure : a straight line, real or imagi- 

nary, passing through the centre of a figure 
and terminating at its perimeter, and divid- 
ing it into two equal parts. 

— of symmetry : a straight line, real or imagi- 
nary, that divides a a. 
figure into two equal /^ m ^\ 



parts, corresponding a *^ 
to each other in 
shape and in posi- 
tion, with regard to aS 
the axis. The lines a b 
are axes of symmetry. 
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B. 

Baok view: see Views. 

Balance : an equable distribution of parts. 

Band: the strip or ribbon placed across the 
radiating parts of a unit to hold them 
together. See the illustrations Fleur-de- 
lis, Motive of design, Gothic orna- 
ment. 

Base of a form or figure: the part upon 
which it is assumed to rest. The ends of 
a prism are called its bases, though obvi- 
ously it can rest upon but one at a time. 

— of a leaf: the part of the blade adjoining 

the leaf stalk. 

— of a curve : a straight line connecting its 

extremities. See Arc. 

Beauty : that quality of color and characteristic 
of expressed thought that appeals to man's 
aesthetic sense, and to a greater or lesser 
degree satisfies it While personal ideas of 
beauty vary, certain qualities and character- 
istics have, from time immemorial, been 
admired as beautiful, and have thus come to 
be accepted as elements of beauty. 

Below the eye : a term of Representation to 
express the placing of an object sufficiently 
below the eye to give a pleasing pictorial 
effect. See page 48. 

Bifaoe corner: see Corner. 

Bilateral symmetry: see Symmetry. 

Bisect: to divide into two equal parts. 
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Blocking-in lines : straight or slightly curved 
lines, indicating the general pro- 
portion and outline of a figure 
to be drawn. 

Blue : one of the six leading colors of the 
spectrum; a pigmentary primary. 

— green : a color about half way between blue 
and green. 
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Blue violet r a color about half way between 
blue and violet 

Blunt oorner: see Corner. 

Border: repetition of a unit or 

portion of a design on a (Y?VV) 
line. 

Bottom view : see Views. 

Breadth: the distance across from left to right. 

Broken oolor: see Color. 

Brown : a dulled color, composed of a mixture 
of red, blue, and yellow. 

Busy work: simple tasks that may be given 
to a class, or a portion of a class, to keep 
them profitably occupied when not receiving 
direct instruction from the teacher. (See 
Prang's Primary Manual without Clay Mod- 
eling.) 

Byzantine ornament: see Ornament. 

C. 

Calyx: the part of a flower below the corolb.. 

usually green in color. 
Carmine : a red, tending slightly toward violet 
Celtic ornament: see Ornament. 
Central figure : see Figure. 
Centre line : see Line. 
Character of line: the width, color, an<? 

quality of lines varied to express varying 

conditions of light and shade, distance and 

distinctness. 
Circle: a plane figure bounded by 

an evenly-curved line called its 

circumference. 
Circular: having the shape of a circle. 

— curve: see Curve. 

— face: see Face. 

~ plinth : see Plinth. 

— tablet t see Tablet. 

Ciroumf erence : the line bounding a circle. 
It is so curved that every point is equally 
distant from a point within the circle called 
its centre- 
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Citrine : a color known as broken or dulled 
yellow, formed by mixing orange and green 
pigments; it is also called the yellow tertiary. 

Color: objectively, that quality of a thing or 
appearance which is perceived by the eye 
alone, independently of the form of the 
thing ; subjectively, a sensation, or the class 
of sensations, peculiar to the organ of vision, 
and arising from stimulation of the optic 
nerve. — Century Dictionary. 

— expression : the expression of thought or of 

ideas of color, by means of colored pigments 
or materials. 

—-perception: the recognition of sensations 
produced upon the eye by different colors. 

— - sense : the sense through which the brain is 
made conscious of the various hues pro- 
duced by the varying decomposition of light. 

— type : the special tone of a color that is 

generally accepted as representative of that 
color. The solar spectrum, nature, and arty 
together establish color-types. 

— values : the relative power of different colors 

with regard to their effect upon the eye. 
— , Contrasts of: the difference between two 
or more hues. 

— , Leading : those colors of the spectrum that 
in hue are most readily distinguished from 
all other colors. They are red, orange, yel- 
low, green, blue, violet. 

— , Normal : that tone of a color which most 
closely resembles its prototype in the solar 
spectrum. 

— , Pigment : a color produced by use of mediums 
such as water-color, oil paints, etc. 

— , Primary ; a color of the spectrum that is con- 
sidered as an element which, by combina- 
tion with another primary, forms another 
spectrum color. Authorities vary in naming 
these colors. They are variously named, — 
as red, green, and violet in light, and as 
yellow, red, and blue in pigments. 

~— * Scale of: the regular transition from a 
color through succeeding modifications of it. 



Color, Scale of : Bichrome : a scale that shows 
graded transition from one color to another, 
as the scale of colors from red to orange. 

— Dulled: a scale of color modified by the 
addition of gray or brown. 

— Monochrome : a scale of the various tones 
of one color, as from the lightest tint of blue 
through all the intermediate tones to the 
darkest shade of blue. 

— Polychrome ; a scale showing several colors 
in graded transition. The spectrum is a 
polychrome scale. 

— , Secondary; a color produced by the mix- 
ture of two primary colors. The secondary 
pigment colors are orange, green, and 
violet 

— , Spectrum : a color found in the solar spec- 
trum, q. v. There are six leading spectrum 
colors, — red, orange, yellow, green, blue, 
violet. 

— , Standard: 8 color that is accepted by artists 
and scientists as a type of the color named. 

— , Tertiary : * color resulting from mixing two 
secondary pigment colors. The tertiaries 
are citrine, rosset, and olive. 

Combination: the association of models for 
study with reference to their facts. 

Composition: pictorial design; choice, and 
arrangement of objects for the purpose of 
representing them pictorially, with special 
reference to beauty of effect 
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Cone : a solid having one plane circular face 
called the base and one curved 
face. The circumference of the 
curved face diminishes regu- 
larly until it vanishes in a point 
called the vertex. In a right 
cone the vertex is directly over 
the centre of the base. 
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Conlo : having the leading characteristics of a 
cone. 

Conic section : a section of a cone ; in Fig. I, 
the cone is represented as being cut parallel 
to its axis ; in Fig. 2, as being cut obliquely 
to its axis. 





Fig. x. 



Fig. a. 



Construction: one of the three subject divisions 
of drawing. The science and art of making 
diagrams or working-drawings which give 
the facts of objects, and from which objects 
may be constructed. 

— line: see Line. 

Constructive design: the planning for the 
construction of an object, giving due con- 
sideration to the pleasing arrangement and 
proportion of its parts and to the purpose it 
is to serve 

Continuous curve : see Curves. 

Contrasts of color : see Color. 

Conventions : arbitrary forms of procedure or 
expression authorized by the best custom, 
and accepted as having definite interpreta- 
tion. 

Conventionalization: the art expression of 
the inherent perfect type of a natural form 
as the result of overlooking or suppressing 
the accidents of individual growth. 





Convergence : a coming together ; in this 
work applied to the appearance of parallel 
horizontal edges that retreat from the ob- 
server, and are represented by converging 
lines. 
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Copies : drawings placed before a student for 
study and reproduction. They should be 
selected with great care as to subject and 
rendering. 

Corolla: a little crown; the name of the inner 
set of leaves of a flower. 

Corner: the space or con- 
tents included (within a 
short radius of the point 
of union) between faces, . 
edges, or lines that meet. 

— , Bif ace : one formed by the * 

meeting of two faces, as the vertical corner 
of a room. 

— > Blunt: one in which the angle of meet- 
ing is greater than a right angle, Fig. 2, a. 

— , Face : one formed by the meeting of two 
edges or lines, as the corners on one face of 
the box, Fig. 1. 




Fig. x. 



c. 




6. 



*- 



Fig. 3. 



— , Inside : the corners, within a hollow form, 
Figs. I and 3. 

— , Outside : the external corners of an object, 
Fig. 4. 

— , Sharp* one in which the angle of meeting 
is less than a right angle, Fig. 2, b. 

— , Solid: one formed by the meeting of faces. 
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Corner, Square : one in which the angle of 
meeting is a right angle, Fig. 2, c. 





Pig. 4. 



Pig. 5. 



— , Trif ace : one formed by the meeting of three 
faces, Figs. I, 3, 4, and 5. 

Crenate : having the margin scalloped. 

Cross : a form much used in art in all ages, but 
which since the Christian era is generally 
regarded as the symbol of Christian art. It 
is formed of two parts that cross each other. 




h 
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Fig. z. 



Pig. s. 



Fig. 3- 



•, Greek : one in which the four arms are equal 

and square, Fig. I. 
-, Latin: one in which the lower arm (called 

the shaft) is longer than the others, Fig. 2. 
-•Maltese: one with equal arms that widen 

from the centre outwards, Fig. 3; Fig. 6 

is an eight-pointed Maltese cross. 






Fig. 4. 



Fig. 5. 



Pig. 6. 



— , St. Andrew's : one in which the arms are 

oblique, Fig. 5. 
— , St. Anthony's : one having but three arms, 

Fig.4- 
Cube : a solid having six equal 

plane square faces, the op- 
posite faces being par- 
allel. 




Curvature : the degree of variation front 

straightness of a face, edge, 

or line. 
Carre : a continuous bending. 
— » Circular : an arc of a circle, 

q. v. 
— » Continuous : a curve carried out without a 

break. The illustration shows continuous, 
, reversed, and spiral curves. 





— , Slliptlo : an arc of an ellipse. 

— , Ovoid : an arc of an oval. 

— > Reversed : a curve that is reversed one or 

more times, bending first one way, then the 

other. 
— , Spiral : a curve winding round a centre, and 

regularly receding from it. 
Carved edge : see Edge. 
Carved face: see Faoe. 
Carved line : see Line. 
Cylinder: a solid having two equal 

plane circular parallel faces, and 

one curved face. 
Cylindrio forms : objects having the general 

form of a cylinder. 





D. 



Dash lines: see Line. 

Decoration: onf of the three great divisions 
of the subject of drawing; the science and 
art of producing beauty in ornament. 
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Daoorative design: the thoughtful produc- 
tion of ornament, that it may be adapted to 
the form it is intended to beautify, and may 
so fulfil its purpose. 

Decorative figures : see Figaro. 

Degrees : the parts into which the circumfer- 
ence of a circle is divided for purposes of 
measurement. The number 360 has been 
chosen, as it is the multiple of so many 




numbers that but few fractions occur in actual 
calculations. 

Dentate : having a sharply-indented margin. 
Details : the minor facts of form. 
Development of surface : see Surface. 
Diagonal: a real or imaginary straight line 
connecting angles of a figure that are not 





adjacent. The illustrations show the diago- 
nals of a square and an oblong. 
Diameter : a real or imaginary straight line 
passing through the centre of a figure, 
terminating in its boundary, and dividing 




it into two equal and corresponding parts. 
The diameter of a straight-line figure con- 
nects the centres of opposite sides. 



Diaper : a design for covering a surface evenly. 
It is often based on the triangle or square. 




*CVx-oy, 
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J Dimensloi . * : the measurements of an object 
Direction : the tendency of a face, edge, or line 
from point to point 

Distance : the space between one point and 
another. 

Dog-tooth ornament: see Ornament 

Drawing : the expression, with brush, pen, or 

pencil, of ideas of form. 
Drill exercises : those given for the purpose of 

giving the pupils additional command of arm 

and pencil. 
Dulled scale : see Color, Scale of. 



E. 



Edge : the place where two faces meet 

— , Curved : one whose direction constantly 

changes, as the edge of a hemisphere. 
— , Horizontal : one whose direction is perfectly 

level. 

— , Receding : one extending away from the 
observer. * 

— , Straight : one whose direction remains the 
same throughout its length. 

— , Vertical : one whose direction is perfectly 
straight up and down. 

Edge view : see Views. 

Egyptian ornament : see Ornament 

Egyptian sphinx : a remarkable monument in 
Egypt, having the body of an animal and 
the head of a woman. 

Egyptian zigzag : a border made by the repe- 
tition of acute angles, occurring ~r^ 
frequently in Egyptian ornament ' 
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Ellipse : a plane figure having a regular curved 
outline and a long and short di- 
ameter. It is like a flattened 
circle; a plane figure bounded by 
a curve, every point of which is 
at the same combined distance 
from two points within called the foci. 

Ellipsoid: a solid bounded by one regularly 
rounding face and having three 
axes, two of which may be equal; 
a solid generated by the revolu- 
tion of an ellipse on one of its 
axes. 

Elliptical face : see Face. 

Enclosing figure : see Figure. 

End view : see Views. 

Enlargement : the reproduction of a form or 
figure, making it of increased dimensions, 
but maintaining the proportions. 

Equilateral triangle : see Triangle. 

Equilateral triangular prism: see Prism. 

Expression : the materialization of thought. 

Extension : that property of a body by which 
it occupies a portion of space. 

F. 

Face : a part of a surface unbroken by an edge. 

— , Circular : a face shaped like a circle. 

— t Curved : a face that is straight one way and 

round the other, as one face of the cylinder 

or cone, Figs. I and 2. 






Fig. 1. 



Fig. 2. 



Fig. 3- 



-, Elliptic : a plane face having the shape of 

an ellipse; a tray often has an elliptic face. 
■> Horizontal : one that is perfectly level. 



Face, Oval: a plane face having the shape 

of an oval. 
— , Plane : one having the same direction 

throughout; a perfectly even face, as though 

made by a carpenter's plane, Fig. 3. 
— , Round : one that is equally round in 

every direction, as the face of the sphere, 

Fig. 4. 
— , Rounding : one that is unequally or partially 

round, as the face of the ellipsoid, Fig. 5, 

or the rounding face of a hemisphere, Fig. 6; 

any modification of a round face. 

a o « 



Fig. 4. 



Fig. 5- 



Flg. 6. 




— , Vertical : one whose direction is straight up 

and down. 
Face corner: see Corner. 
Face view: see Views. 
Facing : having the whole of one face directly 

toward the plane of the observer. 
Facts of form: the truths of 

form — that is, the actual shape, 

size, and proportion of a form; 

these are shown in working 

drawings. 

Field of a unit : the space of the background 

to be filled by a unit. The 

illustration shows the four 

fields in an oblong quatre- 

foiL 
Field lines: lines determin- 
ing the field of a unit. 

See the oblique lines in 

the illustration. 
Figure : that which has length and breadth, but 

no thickness. 

— , Central : the figure used in a 
, radiating design to hold the 
1 units together. Thus the circle 
is here the central figure. 
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»-> Decorative : one whose beauty of oat- 
line and proportion warrants its 
use in decorative design. 

•-, Enclosing : the outline of the 
ground to be covered by a design. 
In the illustration a square is 
the enclosing figure. 

#— , Geometric : a figure readily 
classified among the plane 
figures of geometry. 

Finishing: a term that embraces all that is 
necessary to the completion of a drawing 
that has been blocked in and sketched, 1. ;., 
the erasure of construction and blocking-in 
lines, as well as of wrong or unnecessary 
lines, and the strengthening and accenting 
of lines already drawn, wherever this seems 
necessary to add expression or completeness 
to the work. 

Flat pattern : see Pattern. 

Flat washes : see Wash. 

decorative figure. 
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Fleur-de-lis : a beautiful 
supposed by some to 
have been derived 
from the flow 
that name, 
found with 
modifications, some 
of which are shown in the illustrations. It 
belongs to Gothic ornament. 

Foreshortening : the decreased appearance of 

faces and edges that recede 

from the observer. The fc ^ _ - j 

illustration shows the fore- 
shortening evident in the 
upper face of a cylindric box 
placed below the eye. 

Form : that which has dimension. Specifically, 
form is applied mainly where three dimen- 
sions exist, and shape or figure where but 
two dimensions exist. Form, however, 
includes^/^wr*. 




Free movement : movement of the whole 
arm from the shoulder when drawing. 

Fret: a continuous border made of lines at 
corresponding angles to each other. 

— , Greek : a fret much used in Greek ornament. 
Fig. I shows the simplest form of the Greek 
fret, Fig. 2 the raking fret 



~LTL 

Fig. x. Fig. 3. 

Front view*: see Views. 

Frustum : the part of a cone or pyramid remain- 
ing when the top has been cut off parallel 
to the base. Fig. I shows the front and 
top views and the development of the 
frustum of a cone. 






Fig. x. 

G. 

Geometric ornament: see Ornament. 

Geometric views : see Views. 

Gothic ornament: see Ornament. 

Grace : that beauty of form produced by delicacy 
and sub til ty of outline and proportion. 

Graded wash: see Wash. 

Gray : a dulled color resulting from the mixture 
of black and white. It may also be pro- 
duced by mixing green and red, blue and 
orange, etc. 

Greek cross : see Cross. 

Greek ornament: see Ornament. 

Green ; one of the six leading colors of the spec- 
trum, in pigments called a secondary color, 
produced by the mixture of yellow and blaa. 
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Oround: the space intended to be filled by a 
design; the space within the quatrefoil is 
the ground of this design. 




Group : two or more objects placed in close 
relation to one another, but not in a row. 

Growth : development of parts according to 
natural laws. 



H. 



Half-tinting: a series of parallel lines, equi- 
distant from each other, by means of which 
an effect of color half way between black and 
white may be produced. 

Harmony : the pleasing association of unlike 
elements. It is the mean point between 
monotony and discord. 

Height : the vertical measurement of a form or 
figure. 

Hemisphere: half a sphere; a 
form having one rounding 
face and one plane, circular 
face. 





: a figure having six straight sides; a 
regular hexagon is one whose 
sides are equal. 

Hexagonal prism: see Prism. 

Historic* ornament: see Orna- 
ment. 

Horizontal : perfectly leveL See Edge, Face, 
and Line. 

Hue : the characteristic of a color that dis- 
tinguishes it from any other color, as blue, 
red, etc 



I. 

Inside oorner: see Corner. 

Interlaoing : the passing of one part of a design 
alternately above and below another part 
It is a characteristic of Saracenic ornament. 




Invisible lines : see Lines. 
Isosceles triangle : see Triangle. 
Isosoeles triangular prism : see Prism. 



K. 



Kite shape : a decorative figure having the shape 
of a kite. It is variously modified, and is 
much used in ornament. 






00 



L. 



Latin oross : see Cross. 

Leaf stalk : the small stem holding the blade 
of the leaf and uniting it to the main branch. 

Length : dimension in only one direction, as of 
a line or edge. 

Level of the eye : an imaginary horizontal 
plane on a level 
with the eyes of the 
observer. It is represented by a horizontal 
line called L. of E., the upper horizontal 
in the illustration. 
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IJghl and Shade ; the re:ult produced by 
representing in a drawing the effect or light, 
(hade, and shadow. 

XAna ; the representation of length, bat not 
breadth or thickness. 

— , Con ten : one used to aid in placing drawings, 
indicating the centre of the figures drawn. 
In mechanical work it is usually made a long 
and short dash line. See illustration of dash 
lines. When a continuous line, it should be 
lighter than the rest of the drawing. 

— , Construction : a line used as an aid in 
drawing other lines of a figure. 

— .Curved: one whose direction constantly 

— , Daah ! a line that is not continuous, but is 
made up of short strokes. The illustration 
shows the three kinds quite definitely. 

— Long: This is used in working-drawings 
to express an invisible edge ; each dash 
should be from % " to % " in length. 

— Short: The dashes in this should be less 
than % " in length. It is used for a working 




Li4_o::»B 
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t\ one view to another, also for 

•I and Long: This is a combination 
preceding. Care should be taken 
: the difference in the length of the 
nd long lines used, unite marked, 
lines are usually long and short dash 



Una, Dimension t a line upon which thedimen- 
sions of an object are marked in a working 
drawing. It may be a short dash line or a 
continuous line, broken at the centre for the 
figuring. 4" 

— , Horizontal : a perfectly level line extending 
from left to right. 

— , Invisible! : a long dash line used to express 
an edge of an object that is not visible in the 
particular view being drawn. 

— , Oblique : one that is neither horizontal nor 

— , Straight: one whose direction remains the 
same throughout its length. 

— , Table : a line in representative drawing used 
to express the surface upon which the objects 
drawn are resting. 

— , Transforring : a tine used to carry a dimen- 
sion from one view to another. It may be 
cither a short dash line or a light unbroken 
line. 

— , Vertical; a line that is straight up and 



presenting an edge or out- 
the particular view being 



-.Visible: alh 
line apparent 

-, Working : a line used to carry 
from one view to another ; thi 
transferring line. 



Making 1 a concrete means of expressing ideas 
of form by means of modeling, paper cut- 
ting and folding, sewing, pasting, wood- 
cutting, etc. 

Manual training : literally training of the 
hands. In its broader interpretation the 
training and general mental development 
induced by carefully directed exercises in 
making, drawing, and other hand work. 
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Margin: the uncovered space surrounding a | 
drawing. It should always be sufficient to 
prevent the drawing from appearing to be 
crowded upon the sheet. 




Fig. x. 

Marginal lines : lines used to limit a border, 
Figs, i, 2, or a drawing. 




Pig. a. 

Materials for ornament : see Ornament. 

Measurement on pencil : the relative meas- 
urement of dimensions by observing the 





distance they appear to cover on a pencil 
held at arm's length between the eye and 
the object. 

Mediation : the assimilation of differences. 

Medieeval : belonging to the middle ages, gen- 
erally considered to be from the loth to the 
15th centuries. 

Mental development : the harmonious culti- 
vation of all the faculties and functions of 
the mind. 

Method : the principles underlying a course of 
procedure. 



Modeling : the production of a certain form 
by means of building it up or fashioning it 
of some plastic and easily-welded material, 
as clay. 

Models : forms used for study for purposes of 
reproduction, either by making, modeling, 
or drawing. They should be chosen with 
care, and should be typical specimens in 
beauty and perfection of the forms they 
represent. 

Modification of units: slight /\ /s 

changes produced in a unit by \ / yj 
altering its outline or propor- 

Hon while maintaining the gen- \ / <a|> 

eral character of its shape. " v 

Moorish ornament : see Ornament. 

Moors : a highly cultivated people living on the 
shores of the Mediterranean. They were 
dark-colored in complexion, and Mohamme- 
dans in religion. Their architecture and 
ornament rank among the leading Medi- 
aeval styles. 

Motive of design : the basis of a design. 
Motive for design may be found in geome- 
try, nature, or historic cmament. In the 
illustration, the sprig of maple leaves clearly 
furnished the motive for the design beside it* 





N. 

Natural forms : objects found in nature, as fruit 
vegetables, animals, etc. 

Node : the part of a stem between one leaf and 
the next. 

Normal color : see Color. 

Norman zigzag : a border formed by the 
repetition of acute or right , — j 
angles. =— =. 

Number work : work in elementary arithmetic 
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o. 

Oblique line : see Line. 

Oblique prism : see Prism. 

Oblique to each other : faces, edges, or lines 
are oblique to each other when they are 
neither parallel nor perpendicular to each 
other. The lines in each illustration are 
oblique to each other, although in each illus- 
tration but one of the lines is oblique. 




Oblong : a plane figure longer one way than the 

other, having four straight 

sides and four right angles. 

The opposite sides are equal 

and parallel. 
Oblong : longer one way than the other. 
Oblong quatrefoil: see QuatrefoiL 
Obtuse angle : see Angle. 
Obtuse-angled triangle : see Triangle. 
Octagon : a figure having eight sides; a regular 

octagon has eight equal sides. 
Olive : a color known as broken or dulled blue 

formed by mixing green and violet; it is 

also called the blue tertiary. 
Orange : one of the six leading colors of the 

spectrum, in pigments called a secondary 

color, produced by the mixture of red and 

yellow. 

— green : a mixture of orange and green, pro- 

ducing a color commonly called citrine. 

— violet : a mixture of orange and violet, pro- 

ducing a color commonly called russet. 
Ornament : that which is added to the essential 
features of form for the purpose of increas- 
ing its beauty. Ornament should be modest, 
consistent with the form decorated, and in 
harmony with the purposes to which it is to 
be applied. 
— , Arabic : historic ornament in the style largely 
used by the Arabs, and later developing into 
the Moorish. 



Ornament, Byzantine : a style of historic orna- 
ment, which attained its greatest development 
in Byzantium early in the Christian era. It 
was largely symbolic, and modified the 
Greek and Roman styles by engrafting upon 
them Christian symbols. See also Cross, 
QuatrefoiL 

— , Celtic : Early British ornament, characterized 
by minute interlacing and elaboration of 
diagonal and spiral lines, and by grotesque 
animal forms, with an absence of plant form. 

— , Dog-tooth : an ornament frequent in Roman- 
esque architecture, supposed 
to resemble a dog's tooth. 
The illustration shows atop ^D 
view of the ornament, which 
is somewhat like a low square 
pyramid. It was frequently 
used in mouldings. 

— , Egyptian : ornament arising 

in Egypt, and one of the three leading ancient 
styles. It is symbolic and hieroglyphic 
rather than aesthetic. Symmetry is one of 
its leading characteristics. See also Egyp- 
tian zigzag. 





-, Geometric : that which derives its motives 
mainly from geometry; such is Moorish 
ornament. 

-, Gothic : a beautiful style of ornament that 
reached its greatest development in the 
twelfth and thirteenth centuries. It is one 
of the leading styles of mediaeval ornament, 
See also Fleur-de-lis. 
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Ornament, Greek : one of the three leading I 
ancient styles of ornament. It is 
highly aesthetic in character. See 
also Greek fret 

— , Hiatorio : ornament that has been 

the art expression in decoration of peoples 
of past ages, and has thus become a part of 
their history. 

— , Materiala for: forms derived from geom- 
etry, nature or historic ornament suitable 
for use in decorative design. 

«-, Moorish : the highest form of Saracenic 
ornament, q. v., as developed by the Moors. 

— , Renaissance : ornament belonging to the 
Renaissance period, a leading style in modern 
ornament. This style had its birth in Italy 
in the fourteenth century. The name Re- 
naissance is given to the period that wit- 
nessed a general revival of the classic styles, 
Greek and Roman, as well as to a specific 
development in this general revival. 

— , Roman : one of the three leading ancient 
styles of ornament. The acan- 
thus, the scroll, and the ro- 
sette, with excessive ornamen- 
tation, are its leading charac- \wm$ f 
teristics. " 

— ■, Romanesque : a style of mediaeval ornament 
which was a development of 
the Byzantine in combination 
with certain elements from 
the Roman and the Saracenic. 
See also Norman zigzag. 

— > Saracenic : one of the leading styles of 
mediaeval ornament. It includes the Ara- 
bian and the Moorish, q. v. It attained its 
most perfect expression in the Alhambra at 
Grenada. Its motive was geometric, as the 
Mohammedan religion forbade the reproduc- 
tion of natural forms. See also Interlacing. 

— , Styles of : divisions of historic ornament 
showing various marked and individual 
characteristics. 




Outline : the defined limits of form. The out- 
lines include not 
only the outline 
of the whole form, 
as at a, as seen 
in space, but the a. b. 

evident limits of parts of a form as distin- 
guished from its other parts, as at K 

Outside corner: see Corner. 

Oval : a plane figure, longer one way than the 
other, bounded by curves that are symmetric 
as regards an axis. One end of this figure 
is larger than the other, Fig. 1. 





Fig. x. 



Fig. a. 



Ovoid : a symmetric solid having one rounding 
face and having one end larger than the 
other, Fig. 2. 

P. 

Parallel : being of unvarying distance apart 
throughout their extent. Faces, edges, and 
lines may be parallel. A cube has three 





sets of parallel faces and three sets of paral- 
lel edges. Parallel lines are here illustrated. 

Pattern : anything cut, drawn, or formed, to be 
used as a guide in making an object, and 
serving to determine its exact form and 
dimensions. 
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Pattern, Flat : such a pattern as is used in the 
construction of articles made from textile 
fabrics, paper, sheet metal, or other thin 
material. The illustrations show the pat- 
terns of a cubic box and an envelope. 

— , Solid : counterpart of a casting in wood 
or metal from which the mold in the sand 
is made. 

Pentagon: a plane figure having 
five straight sides. A regular 
pentagon is one in which all 
the sides are equal. 

Perception: that mental faculty through 
which the mind becomes cognizant of the 
impressions received through the senses. 

Perpendicular: having directions at right 
angles to each other. Faces, edges, or lines 
are perpendicular to each other when they 
are at an angle of 90 to each other. Lines 
perpendicular to each other are here illus- 
trated. 






Note. — Perpendicular and vertical are not inter- 
changeable. The former is a term of relation, and 
cannot be correctly applied to one face, edge, or line. 

Petals: the separate parts of the corolla of a 
flower. 

Petiole : the stem of a leaf connecting the 
blade with the main branch. 

Pictorial drawing: representative drawing, 
f. *., drawing which shows the appearance 
of objects, and which expresses this appear- 
ance with due regard to artistic effect. 

Picture : a representation of objects by means 
of pencil, pen, or brush. 

Pigment color: see Color. 

Plan : the representation of a building or other 
structure in horizontal section. — Century 
Dictionary. A horizontal section at a given 
level. — Knighfs Mechanical Dictionary. 



is its least 




Plane face: see Face. 

Plant forma : any forms or shapes derived 

from vegetable life. 
Plinth: a solid whose height 

dimension. 
— , Circular : a cylinder whose 

height is its least dimension. 
— , Square : a square prism whose height is 

its least dimension. 
Primary color : sec Color. 
Prism : a solid having two 

plane polygonal faces called (^ — f?| 

bases, and between these as many 

plane side faces as the bases have 

sides. It may rest on either base. 
— , Hexagonal : one whose bases 

are hexagons, Fig. I. 
— , Oblique : one whose axis is not 

dicular to its base, Fig. 2. 






J 



Fig. 2. Fig 3. 

-, Right : one whose axis is perpendicular to 
its base, Fig. 3. 

-, Square : one whose bases are squares, Fig. 
4. A cube is a square prism, whose side 
faces equal its bases in size and shape. 





Fig. 4. Fig. 5. 

-, Triangular : one having triangles for bases, 
Fig. 5. A right-angled triangular prism 
has right-angled triangles for its bases. An 
equilateral triangular prism has equilateral 
triangles for its bases. An isosceles trian- 
gular prism has isosceles triangles for its 
basei. 
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Profile : the outline of a form as seen from one 
side; specifically, the limits of round, round- 
ing, or curved faces. 

Proportion : the relation of unequal parts. 

Pyramid : a solid contained by a plane poly- 
gon as base and triangular 
planes meeting in a vertex. 
Pyramids are named from their 
bases, as triangular, square, 
etc., as the base is a triangle, 
square, etc. 

Purple : a violet tending slightly toward red. 



Q. 



Quadrant : a quarter of a circle. 

Quadrilaterals : figures having four sides. The 
oblong, square, rhombus, rhomboid, trape- 
zium, and trapezoid, q. v., are 
the various quadrilaterals. 

Quadrisect: to divide into four 
equal parts. 

Quatref oil : a curvilinear figure of four leaf-like 
parts. It is much used in Christian art, 
and is there symbolic. 






— , Oblong : one longer than it is wide. 



R. 



Radial designs: designs in which the units 
spread from a common point, as 
do the radii of a circle. 

Radiation : spreading from a com- 
mon centre. 

Radii : plural of radius, q. v. 





Radius: half a diameter of a circle; a 

line from the centre to the 

circumference of a circle. 

There are four radii in the 

illustration. 
Receding edge: see Edge. 
Rectangle: a figure, all of whose angles are 

right angles. A square and an oblong are 

rectangles. 
Rectangular forms : those having rectangular 

faces. 
Red : one of the six leading spectrum colors; a 

pigmentary primary color. 

— orange : a color half way between red and 

orange. 

— violet: a color half way between red and 

violet. 

Renaissance ornament : see Ornament. 

Rendering : the manner of expression in model- 
ing, drawing, or painting. 

— , Artistio : the pleasing interpretation of the 
spirit as well as the form of the objects 
studied, in modeling, drawing, or color. 

Repeats : the units that are repeated in a 
design. 

Repetition : one of the elements of design; the 
recurrence of one thing. 

— about a centre : the symmetrical placing 

of repeats about a central figure. 

— in a straight line : the regular placing of 

repeats in a row to form a border. 

— on an axis : the recurrence of a shape, on 

the opposite side of a straight line, in such a 
way that the corresponding parts are in cor- 
responding relation to the line, which is 
called an axis of symmetry. 

— to cover a surface : the recurrence of a 

figure, at regular intervals, in more than one 
direction. 

Repose : an element of good pictorial composi- 
tion and decorative design, which produces 
a restful effect. 
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Representation: one of the three subject 
divisions of drawing ; the science and art 
of expressing on a plane surface *he appear- 
ance of forms. 

Reversed ourve: see Curve. 

Rhomboid : a quadrilateral which has its oppo- 
site sides equal and parallel, 
but none of its angles right 
angles. 

Rhombus: a quadrilateral having 
four equal straight sides, and 
none of its angles right angles. 

Rhythm: the effect produced by the regular 
repetition at pleasing intervals of the units of 
a decorative arrangement. 

Right angle: see Angle. 

Right-angled triangle: see Triangle. 

Right-angled triangular prism : see Prism. 

Right prism: see Prism. 

Riser : the vertical part of a step in 
a flight of stairs. 

Roman ornament : see Ornament. 

Romanesque ornament : see Ornament. 

Rosette : a decorative arrangement made by 
the regular repetition of units of design about 
a centre. 






^ 



Round faoe : see Face. 
Rounding face : see Face. 

Row : an arrangement in a straight line. 




Russet : a color known as broken or dulled red, 
produced by mixing orange and violet; it is 
also called the red tertiary. 




s. 

Boalene Triangle: see Triangle. 

Scales of oolor: see Color. 

Seoant union : when a line joins another in 

such a way that if produced it would cross 

it, it is said to be a secant line, and the 

union is called secant. 
Seoondary oolor : see Color. 
Beotional view* : see View. 
Semicircle: half of a circle. 
Bemidiameter : half of a diameter. 
Shade : the darkness of an object on the side 

turned away from the light. 
Shades: the tones of color darker than the 

normal tone. 
Shadow : the darkness caused by one body 

intercepting part of the light falling upon 

another body. 

Shape : that which has length and breadth, but 
no thickness. 

Sharp corner: see Corner. 

Side view : see View. 

Simplicity: an essential of good ornament, 
resulting from the use of but few elements, 
and the judicious arrangement of thesv. 

Size : that property of form by which it occupies 
space. 

Sketches : hasty drawings made by way of tak- 
ing notes. 

Solid corner : see Corner. 

Solid pattern : see Pattern. 

Solar spectrum : the polychrome scale of color 
obtained by decomposing a ray of sunlight 
generally by means of a glass prism, or of a 
diffraction grating. The normal spectrum 
is produced by the grating. 

Sphere : a solid having one round 
face — a ball. 

Spheroid : a geometric solid, ap- 
proaching a sphere, but not 
perfectly spheric; a solid, generated by the 
revolution of an ellipse on its axis. 
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Spueroid, Oblate : a solid generated by the 

revolution of an ellipse on its shorter axis; 

an oblate ellipsoid. 
— , Prolate . a solid, generated by the revolution 

of an ellipse on its longer axis; a prolate 

ellipsoid. 

Spiral : a curve winding around a fixed point. 
Each revolution of the curve is called a 
spire. 

— , Archimedean : a name sometimes given 
to the equable spiral in honor of Archime- 
des, a celebrated Grecian mathematician, 
who first made known the mathematical 
principles of its construction. 

— , Equable : one in which the distances be- 
tween the successive spires are equal, Fig. 1. 





Fig. z. 



Fig. 3. 




— , Variable : one in which the distance be- 
tween the spires increases with the distance 
from the centre, Fig. 2. 

Spiral curve : see Curve. 

Spire : one revolution of a spiral curve. 

Square : a plane figure having four equal 
straight sides and four right 
angles. 

— corner : see Corner. 

— leaved quatref oil : a name sometimes given 

to the Norman dog-tooth ornament, q. v. 

— plinth : see Plinth. 

— prism : see Prism. 

Stability : an essential characteristic of good 
design, resulting from its strength and re- 
pose. 

Standard color: see Color. 

St. Andrew's cross : see Cross. 

St. Anthony's cross : see Cross 

Stem: the stalk which supports the flower or 
fruit. 



Stipules : small leaf-like appendages on the 
leaf-stalk, where it forms the main branch. 

Straight : having but one direction ; an edge 
or a line may be straight 

Styles of ornament : see Ornament. 

Subordination : bearing such relation to other 
parts and to the whole as to lack promi- 
nence. 

Surface : the whole outside of a form. 

— covering : a decorative arrangement designed 
to cover a surface, usually formed by the 
repetition of units in two directions. 
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— design : a design for surface covering, q. v. 

— , Development of : the pattern of the sur- 
face of an object. 

Symbolism : the suggestion of a thought or 
series of ideas, by the use of forms that have 
naturally no direct connection with them. 
This was a leading characteristic of Egyp- 
tian and early Christian art. 

Symmetry: the even disposition of 
similar and equal parts of a form 
or figure. 

— , bilateral ; the symmetry of two 
sides of a figure, usually applied 
to a figure having but one axis of symmetry. 



T. 



Table line : see Line. 

Tablet : a piece of paper or card-board serving 
to express a shape. Its third dimension, 
thickness, is comparatively so slight that it 
is ignored, and for practical purposes, a 
tablet is assumed to have but two dimen- 
sions. 

— , Circular : a tablet having the shape of a 
circle. 
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Tangential union : a union at one point only, 

as when a straight line 

touches the circumfer- 
ence of a circle. 
Tertiary oolor : see 

Color. 
Thickness: the least dimension of a solid; 

the third dimension of form. 
Tint : the tones of a color lighter than the 

normal tone. 
Title piece : the space marked off on the back 

of a book and reserved for the name of the 

book. 
Tone : any state of a color as it passes from light 

to dark. Tones include tints, shades, and 

the normal tone. 
Top view : see View. 
Touch : one of the senses. - 
Trapezium : a plane figure having 

four straight sides, no two 

which are parallel. 
Trapezoid : a plane figure having 

four straight sides, two 

which are parallel. 
Transferring lines : see Lines. 
Tread : the horizontal part of a step. 
Trefoil : a triangular ornament with three leaf- 
like parts. 
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Triangle : a plane figure having three sides and 

three angles. 
— > Acute-angled : a triangle all of whose 

angles are acute. Figs. I, 2, and 5. 




Triangle, Equilateral : a triangle whose three 

sides are equal, Fig. I. 
— , Isosceles : a triangle having two of its sides 

equal, Fig. 2. 
— , Obtuse -angled : a triangle having one of 

its angles obtuse. See Fig. 6. 
— , Right-angled : a triangle having one of its 

angles a right angle, Fig. 4. 
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Pig. 4. 



Fig. 5- 



Fig. 6. 




— , Scalene : a triangle all of whose sides are 

unequal, Figs. 3, 5, and 6. 
Triangular prism: see Prism. 
Tri-face corner: see Corner. 
Trisect: to divide into three 

equal parts. 
Trisection: division into three 

equal parts. 
Turned : placed so that no one face is directly 

toward the observer. 
Type form : the perfect condition of a form. 



U. 

Unit: one. 

— of design : the figure repeated in a decorative 
arrangement. 

Unity : such a relation of the parts of a group 
or a decorative design as shows them to be- 
long together. 



Pig. i. Fig. 2. 



Fig. 3. 



V. 



Variable spiral: see Spiral. 

Variety : the result produced by the combina- 
tion of unlike parts. It should always be 
subordinate to harmony. 

Vase form: a solid made in semblance of c. 
vase for purposes of study as to its propor- 
tion and curvature. 

Veins : the small ribs of a leaf. 
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Venation : the arrangement and disposition of 
the veins of a leaf. 

Vermilion: a red tending slightly toward 
orange. 

Vertical: upright; straight up and down. A 
face, an edge, or a line may be vertical. 

Vertex: that point of meeting of 
two or more edges, or of the 
vanishing of a curved face which 
is farthest from the base of a 
form or figure, as of a triangle 
or a cone. 

View: drawings showing the facts 
of form. The illustration shows 
three views of an equi. tri. prism, 
the front, top, and left side or L-± 
end views. a ' 

— , Back : the view obtained by looking squarely 
at the back of a form. 

— > Bottom : the view obtained by looking at a 
form from a point directly below it. 

— , Bdge : the view of the edge of an object 
that has very little thickness, as a sheet of 
paper or a tablet. 

— , End : the view observed from a position op- 
posite the end of an object. See illustration 
of View, a . 

— , Face : the view of one face. 

— ■> Front : the view obtained of an object when 
it is directly in front and opposite the eyes 
of the observer. See illustration of View, b. 

— , Oeometrio : same as View. 

— , Sectional : the geometric view of the interior 
of a form as it c% 




would be seen if 
cut through at 
some part The 
parts cut are dis- 
tinguished from 
the others in the 
drawing by half tinting, i. e. t lines drawn 
across it at regular intervals and at an angle 
of 45 ; a and b are sectional views. 



a. 



View, Side : the view obtained by looking at an 
object in a direction at right angles to that 
in which you looked for a front view, the 
various parts of the object being supposed 
to be on a level with the eye. 

— , Top : the view obtained by looking directly 
down upon a form. See illustration of 
View, c. 

Violet: one of the six leading colors of the 
spectrum; in pigment called a secondary 
color; produced by the mixture of red and 
blue. 

Visible lines : see Line. 



W. 



Wash : a thin coat of color spread over a space. 

— , Flat : a wash of color, perfectly even through- 
out. 

— , Graded : a wash of color that passes from a 
dark to a light tone in even gradation. 

Width : the distance through from left to right, 
or from back to front. 

Working drawings : drawings made as guides 
to the workman in the construction of an 
object. They show all the facts of form and 
size of an object. ' 
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Working lines : see Line. 

Y. 

Yellow : one of the six leading spectrum colors; 
a pigmentary primary. 

— green : a color half way between green and 

yellow. 

— orange : a color half way between orange 

and yellow. 
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Above the eye, 181. 

Abacus, 225, 226. 

Abbott, Evelyn, 233. 

Abydos, 119, 121. 

Acanthus, 225. 

Accent, 111. 

Accuracy, 50, 52, 54, 58, 62, 69, 172, 176, 179, 

188, 242. 
Acropolis, Plate XII., 216, 217. 
Acute angle, 9, 10, 265. 
Acute-angled triangle, 16, 265. 
^Esthetics, 27, 52, 70-75,82-84, 98, 105-m, 

129, 130, 139, 140, 148-152, 166, 167, 

182, 184, 190-193, 195, 196, 203, 204, 

210, 214-240, 265. 
Alhambra, 265. 
Alternate repetition, 212, 265. 
Alternation, 212. 
Altitude, 265. 
Angelus, 184. 
Angle, 9, 10, 265. 
Acute, 9, 10. 
Obtuse, 9, 10. 
Right, 9, 10. 
Animal forms, 254, Plate XIX., 255. 
Antefix, 225, 229, 256. 
Anthemion, 228, 229, 235, 237-240, 256. 
Apex, 265. 

Apollo, Temple of, 225. 
Appearance, 3, 7, 26, 27, 31, 75, 76, 105, in, 

152, 165, 168, 190, 197, 198,210, 211, 

244-249, 254, 256, 265. 
Apple blossoms, 150. 
Apples, 83, 85, 149. i5°> 2 44, 245. 
Appreciation, 71, 74, 89, 98, 130, 133, 139, 

190, 192, 202, 209,213, 229, 240, 249. 



Arabic ornament, 265. 

Arc, 45, 48, 171, 172, 265. 

Architecture, 1 15-124, Plate IV., 184, Plate 

XII., Plate XIII., 216-228. 
Aristotle, 236. 
Arnold, Edwin, 152. 
Arrangement, 84, 101, 102, 106, 107, 134, 212, 

213, 265. 
Arrow heads, 168, 183. 
Art, 1, 66, 70, 76, 84, 88, 103, 105, 107-109, 

135* *3 8 » l 49~ l S l > *9 2 » ! 96» 202, 206, 
212, 213, 222, 226, 238, 244. 

education, 244, 265. 

expression, 195, 196, 200, 210, 244, 248. 

study, 73, 78, 84, 93, 96-98, 102, 103, 127, 

i3°» x 33> Ho. *5o> l8o » l 9°> J 95» 19 8 . 
199, 202, 210, 231, 234, 244, 249, 252. 

Artistic rendering, 83, 86-88, 92, 95, 97, 100, 

103, 104, 149, 200, 201, 203, 210, 248, 

249, 265. 

Associations, 183, 184, 191, 201. 

Assyrian ornament, no, 112, 214. 

Astragal, 226-228, 256. 

Athene Promachos, 217. 

Athens, 215-218, 222. 

Attar of Rose, 191, 192. 

Axis, 14, 15, 140, 265. 

of symmetry, 106, 135, 213. 

Back view, 33, 266. 
Background, 87, 103, 160. 
Baedeker, K, 127. 
Balance, 249, 266. 
Band, 266. 
Barberini vase, 73. 
Barrel, 183. 
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Base, ii, 12, 15, 224, 266. 
Basin, 31, 41, 45, 46, 48-52. 
Baskets, 165. 199-201. 

Beauty, 2, 3, 5, 11-13, 53, 70-74. 82-85, io 3» 
106-111, 132, 133, 135, 1 37-141, 148- 
151, 156, 161, 167, 179, 182, 184, 185, 
190-192, 195, 196, 204-211, 222-238, 
248, 249-251, 266. 
Bees, 64, 66. 
Bells, 182-185. 

of Shandon, 184. 
Below the eye. 80, 266. 
Bench, 145, 146. 
Biface corner, 8, 266. 
Bilateral unit, 134, 136, 141-143, 160. 
Bisect, 266. 
Bi-svmmetrical, 212. 
Blackboard, 22. 
Blocking-in, 85, Plate I., 86, 102, 209, 249, 

254, 256, 266. 
Blue, 153-155, ! 57» 266. 

-gray, 239. 

-green, 153-155, 254, 266. 

-violet, 153. 155, 266. 
Blunt corners, 9, 266. 
Bolt-head, 144-146. 
Books, 20, 22, 31, 98, 99, 127, 165, 202, 203. 

on Egypt, 127. 

on Greece, 233, 234. 
Border, 106. 123, 134, 156, 158, 165, 227, 

228, 234, 266. 
Bottom view, 15, 33, 39, 266. 
Bowl, 31, 89-92. 
Boxes, 31, 40, 98. 
Branch, 31, 194, 245, Plate XX. 
Breadth, 102, 138, 160, 212, 256, 266. 

of light, 102, 160. 

of shade, 102, 160. 
Broken colors, 154, 266. 
Brown, 154, 157, 266. 
Brugsch, Emil, 127. 



Brushes, 158. 

Brush-work, 152, 154, 156, 229, 234, 238, 251. 

Bryant, William Cullen, 244. 

Bulfinch, Thomas, 127, 233/ 

Burns, Robert, 192. 

Busy work, 266. 

Butterworth, Hezekiah, 127, 233. 

Byzantine ornament, no, 266. 

Calyx, 266. 

Campanile, 184. 

Capitals, 124, Plate IV., 125, 224, 225. 

Carmine, 157, 266. 

Cartouche, 125, 126. 

Caryatides, 220. 

Caryatids, Plate XII., 220. 

Caster, 243. 

Cats, Plate XIX., 255. 

Cella, 218. 

Central figure, 266, 271. 

Centre, 160. 

lines, 33, 34, 51, 256. 

of vision, 258. 
Chair, 98. 

Champollion, J. F., 125, 127. 
Character of line, 2, 52, 53, 83, 86, 95, 97, 
100, 103, 104, 140, 185, 192, 198, 200, 
201, 240, 266. 
Cheops, 115. 
Chinese ornament, no. 
Chipiez, C, Perrot, G., and, 127. 
Choragic monuments, 222, 223. 
Chord, 48, 171, 172. 
Church, A. J., 234. 
Circle, 5, 6, 10, 16, 21, 24, 45, 79, 134, 171, 

266. 
Circular, 266. 

Circumference, 47, 171, 266. 
Citrine, 154, 157, 267. 
Clapper, 183. 
Clay, 160. 



INDEX. 



287 



Cleopatra, 125. 
Collignon, Maxime, 233. 
Color, 19, 25, 126, 152, 153-158, 161, 208, 
213, 239, 240, 254, 267. 
combination, 155, 156. 
expression, 152, 154-158, 267. 
names, 153-156. 
perception, 152, 155, 156. 
relation, 155. 
sense, 152, 154. 
Color study, 154, 155. 
tablets, 155. 
types, 152, 153. 
unit, 155. 
values, 156, 208. 
Colored paper, 20, 152, 153, 156, 239, 254. 
Colossi, 119, 120. 
Columns, 112, 118, 119, 122, 124, Plate IV., 

217, Plate XIII., 221, 223, 224. 
Compasses, 45-47, 52, 53, 160. 
Composition, 31, 84, 85, 97, 101, m, 165, 
168, 196, 204, 205, 208-210, 244, 248. 
Concentric circles, 47, 49, 51. 
Cone, 5, 14, 15, 31, 37, 41, 43-45. 48-52, 
Plate II., 165, 186-189, 2 56. 264. 
Oblique, 15. 
Right, 15. 
Conic, 268. 

objects, 91. 
sections, 268. 
Construction, 3, 4, 26, 27, 31-75. io5» J 44- 
147, 165-193, 211,241-243, 254, 267. 
lines, 26, 267. 
Constructive design, 31, 70-74, in, 185, 
196, 241, 267. 
drawings, 35-38, 40-42, 44, 50-52, 62, 
65, 69, 70, 145, 147, 169, 170, 178, 
181-183, 186, 188, 189, 217, 242, 243. 
Contrast, 104, 138, 204, 208, 211-213, 256. 
Conventions, 33, 34, 67-69, 144, 146, 147, 
167, 168, 180, 181, 196, 241, 267. 



Conventionalization, 109, no, 211, 251, 

267. 
Convergence, 79, 80, 94, 95, 198, 267 
Copies, 3, 151, 195, 196, 267. 
Copying, 2, 104, 195, 196, 203. 
Corinthian capitals, 223-225. 
Corolla, 268. 
Corners, 8, 9, 268. 

Biface, 8, 268. 

Blunt, 9, 268. 

Face, 8, 9, 268. 

Inside, 8, 268. 

Outside, 8, 268. 
Corners, Sharp, 9, 268. 

Solid, 8, 268. 

Square, 9, 269. 

Triface, 9, 269. 
Counterchange, 212. 
Counting, 24. 

Creation, 5, 70, 74, 141, 196, 252. 
Creative ability, 196. 

activity, in, 141, 196, 252. 

faculty, 5, 70, 167, 196. 

imagination, 167, 196. 
Crenate, 269. 
Cross, 269. 

Cross, Anson K., 261. 
Crown, 183. 
Cube, 5-8, 10, 11, 36, 39, 40, 96, 97, ioi- 

104, 197, 198, 262, 263, 269. 
Cubic box, 39, 40, 93-95. 

objects, 93-95. 
Cup, 41. 

Curvature, 70, 73, 74, 133, 135, 137-140, 
148, 152, 182, 183, 185, 190-192, 213, 
237, 269. 
Curve, 269. 
Curved edge, 7, 269. 

face, 10, 269. 

line, 21, 269. 
Cutting, 20. 
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Cylinder, 5, 10-12, 14, 31, 36, 40, 43, 101- 

104, 205, 269. 
Cylindric forms, 11, 78, 79, 89-91, 269. 
objects, 11, 89-91. 

Dash lines, 33, 34, 51, 67, 68, 168, 181, 
269. 
Long, 33, 168. 
Short, 33, 168. 
Short-and-long, 33, 168. 
Day, Lewis F., 142. . 
Decoration, 3, 4, 26, 27, 31, 105-144, 155, 

165, 211-240, 250-254, 256, 269. 
Decorative design, 3, 31, 106, in, 134-143, 
165, 196, 211-213, 250-253, 270. 
figures, 106, Plate VI., 134-136, 139, 

229, 235, 237, 270. 
treatment, 165, 250. 
Degrees, 9, 10, 270. 
Delta, 112. 
Dentate, 270. 
Design, 70, 84, 106, ill, 135, 139, 142, 196 

241, 251, 252. 
Descriptive geometry, 39, 261-264. 
Details, 85, 87, 149, 270. 
Development of surface, 39, 270. 
Diagonal, 160, 197, 198, 270. 
Diameter, 48, 160, 171, 199, 270. 
Diaper, 270. 

Dictation, 2, 54, 56, 57, 59, 171-175. 
Dimension lines, 33, 68, 69, 144-146, 160, 

168, 181, 256. 
Dimensions, 34, 36, 146, 270 
Direction, 270. 

Directions for drawing, 44, 50, 52, 54-57, 66, 
69, 74, 92, 95, 97, 100, 104, 127, 130, 
140, 143, 170, 172, 179, 181, 185, 188, 
189, 192, 198, 201, 203, 210, 234, 236, 
240. 
Distance, 87, 160, 270. 
Door-bolt, 145. 



Doric capitals, 221, 224, 225. 

style, 217, 218. 
Dove-tail joint, 178, 179. 
Drawing, 19-24, 45, 62, 63, 69, in, 191, 
195, 200, 254. 

books, 1, 4. 

in other studies, 1, 39, in, 1 59-161, 
184, 233, 256, 270. 
Drill exercises, 1, 22, 24, 25, 44, 270. 
Dulled scales, 154, 270. 

Ebers, G. M., 127. 

Echinus, 227, 256. 

Edfou, Temple of, 116, 117, 122. 

Edge, 6-8, 15, 33, 79, 80, 199, 270. 

Curved, 7. 

Horizontal, 7, 79, 80. 

Invisible, 33, 67. 

Parallel, 78-80. 

Receding, 79, 80, 199. 

Straight, 6, 7, 15. 

Vertical, 7. 

Visible, 33. 
Edwards, Amelia B., 127. 
Effect, 85, 87, 88, 102, 149, 202, 249. 
Egg-and-dart moulding, 127, 227. 
Egypt, 112-121, 214, 215. 

Books on, 127. 
Egyptian colors, 126, 132, 133. 

history, 114. 

monuments, 115, 116. 

ornament, 31, 1 10-133, 142, Plate VI., 
Plate VII., 160, 165, 214, 225, 228, 
229, 234-236, 270. 

religion, 115, 126. 

sphinx, 115, 116, 270. 

temples, 116-121. 

wave scroll, 123, Plate VI., 133. 

zig-zag, 123, 270. 
Egyptians, 191. 
Elbow of pipe, 243. 
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Eleusinian temple, 225. 

Elevation, 262-264. 

Elgin, Lord, 220. 

Ellipse, 16, 21, 79, 271. 

Ellipsoid, 5, 13, 14, 37, Plate II., 271. 

Ellis, James, 127. 

Ely, Talfourd, 233 

Emblematic, 160. 

Enclosing figure, 106, 212,213,250-252,271. 

End dove-tail joint, 256. 

view, 33, 38, 39, 66, 271. 
Enlargement, 271. 
Entasis, 224. 
Envelope, 40. 

Equilateral triangle, 16, 58-61, 172, 271. 
Equi. tri. prism, 5, 13, 16, 37, 38, 41, 271. 
Erasing, 22, 26. 

Erechtheion, 217, 225, 226, 235. 
Erectheus, Temple of, Plate XII. 
Expression, 2, 3, 5, 18, 19, 100, 104, 150, 152, 

198, 200, 203, 210, 240, 244, 271. 
Extension, 271. 

Face, 6, 7, 271. 

Curved, 10-12. 

Horizontal, 7. 79. 

Parallel, 11. 

Plane, 7, 10, 11. 

Round, 7. 

Rounding, 10, 13. 

Spheric, 7. 

Square, 6, 12. 

Triangular, 13, 15. 

Vertical, 7. 

corner, 8. 

view, 33. 
Facing, 7, 271. 
Facts, 3, 31, 32, 43, 64, 152, 160, 165-181, 

256, 261, 271. 
Feeling, 94, 98, 133, 141, 192, 196, 210, 238. 

eer, L. 232. 



Fenger, L. 232. 



Fergusson, James. 220. 
Field, 106, 107, 139, 140/271 . 

lines, 106, 107, 213. 

of vision, 257-259. 
Figure, 271. 
Figures as units, 106, 134-140, 235, 238. 

Decorative, 134. 

Enclosing, 106, 250, 251. 

Geometric, 134-140, 171, 172. 

Plane, 16, 17. 
Figured drawing, 67-69, 146, 147. 
Figuring, 141, 160. 
Filling, 106, 107, 142, 212. 
Finishing, 272. 

Fitness to purpose, 70, 74, 185. 
Flat patterns, 39-42, 48-50, 62, 63, 186, 188, 
272. 

washes, 158, 272. 
Fleur-de-lis, 158, 272. 
Florence, 184. 
Foot, 19, 177. 
Folding, 8. 

Foreshortening, 79, 80, 102, 272. 
Foreground, 87, 103, 160. 
Form, 6-19, 26, 44, 64, 66, 70, 73, 138, 140, 

182, 185, 190, 192, 204, 230, 272. 
Form study, 5-19, 26, 43, 44, 51, 62, 64-67, 

7o» 73* 7&-79* 9 2 - IOO » I02 » '4o» 15°. 
180, 182, 186, 196, 197, 199, 249,251. 

and drawing with other studies, 1, 39, 

in, 159-161, 184, 233, 256. 

Framing, 165, 169, 170, 256. 

Freedom in work, 238. 

Free-hand drawing, 2, 20, 22-25, 44» 67, 69, 
74, 83, 85, 86, 92, 95, 97, 99, 100, 104, 
in, 127, 130, 133, 140, 143, 150, 168- 
170, 185, 192, 198, 201, 203, 210, 234, 
236, 240, 248, 249, 251. 
constructive drawing, 69, 168-170, 180 
181. 

Free movement, 20, 44, 74, 272. 
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Fret, Greek, 227, 228, 236, 256, 272. 

Front view, 33, 35, 36, 39,43- 44. 49» 5'» 5 2 » 
64-66, 145, 146, 167, 169, 170, 178, 
179, 182, 183, 185-189, 272. 

Fruit, 149, 150, 244, 245. 

Frustum, 49, 188, 189, 256, 272. 

Full values, 103, 209, 256. 

Geography, 159, 160, 165. 
Geometric figures, 134-140, 171, 172. 

ornament, 106, 143. 

plans, 106, 141-143, 160, 213, 251, 252. 

problems, 53-55, 147, 160, 165, 171- 
176, 179. 

views, 32-36, 43, 44, 49, 51, 52, 64-66, 
75, 144-147. 167, 169, 170, 178, 179, 
182, 183, 185-189, 241, 243, 256. 
Geometry, 105, 106, 134. 
Gibson, Hamilton, 206, 207. 
Giotto, 184. 

Gothic ornament, no, 272. 
Goodyear, Wm. H., 129. 
Gosse, E. H., 184. 
Grace, 133, 137, 139, 140, 182, 183, 185, 190, 

234, 237. 
Graded wash, 158, 272. 
Gray, 154, 157, 272. 
Greece, 214-240. 

Books on, 233, 234. 
Greek anthemion, 127, 229, 237-240. 

architecture, 214-226. 

art, 214-240. 

capitals, 224, 227. 

color, 230-232. 

crdss, 134, 145. 

fret, 227, 228, 236, 256. 

lily, 235, 236, 256. 

mouldings, 227. 

ornament, no, 112, 128, 129, 132, 165, 
214-240, 256, 272. 

religion, 220. 



Greek scroll, 127, 225, 256. 

style, no, 112. 

temples, 216, 222. 

vases, 230, Plate XVII., 231. 
Greeks, 191. 

Green, 153-155, 157, 272. 
Ground, 142, 273. 

line, 259. 
Groups, 83, 85, 86, Plate II., 101-104, I ^S* 

204-210, 244-248, 273. 
Grouping, 2, 83, 84-87, 101, 244-248. 
Growth, 134, 138, 273. 
Guilloches, 225, 227, 256. 

Hale, Edward Everett, 137, 233. 

Hale, Susan, 137, 233. 

Half-tinting, 34, 168, 180, 181, 183, 273. 

Half-tone, 213, 256. 

Halving, 169, 177-179, 256. 

Hammer, 145, 146. 

Handles, 165, 182-185, *99* 201, 256. 

Handling, 200, 256. 

Harmony, 84, 155, 213, 216, 221, 222, 240, 

252, 273. 
Harrison, James A., 233. 
Harrison, Jane, 233. 
Hawthorne, Nathaniel, 234. 
Head, 160. 
Hebrews, 191. 
Height, 34, 273. 

Hemisphere, 5, 10, 36, Plate II., 273. 
Hexagon, 16, 58-66, 143, 146, 147, 160, 172. 

273- 
Hexagonal prism, 16, 31, 42, 58, 62-65, 

160, 273. 
Hieroglyphs, 120, 122, 125, 132. 
Hieroglyphics, 120, 122, 125, 132. 
Hinge, 243. 
Historic ornament, 2, 31, 106, 1 10-133, 160, 

165, 211, 212, 214-240, 256, 273. 
History, 159, 161, 256. 
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Hittorff, J. J., 232. 

Hollow cylinder, 31, 67-69, 165, 180, 181, 

256, 264. 
Honeysuckle, 253. 
Horizontal edges, 7. 

faces, 7, 79. 

lines, 21. 
Horus, 115, 122. 
House, 41. 
Hue, 154, 273. 
Hunt, Wm. Morris, 150. 

Ictinus, 220. 

Ideal, 66, 98, 106, 140, 205, 236. 

color unit, 155. 
Illustrative drawing, 159, 256. 
Imagination, 5, 19, 38, 44, 71-73. 167, 204, 

205, 241, 242. 
Imitation, 107-109, 148, 151. 
Incised cube, 256. 
Inch, 19, 177. 
India, 131. 

Indian ornament, no. 
Indigo, 153. 
Individuality, 209. 
Inside corners, 8, 273. 
Instrumental drawing, 31, 45, 46-50, 52, 54- 

63, 66, 69, 147, 168, 171, 172, 174, 179, 

187-189, 241-242. 
Instruments, 45, 46, 50, 52, 54, 55, 174. 
Interpretation, 148, 151. 
Interlacing, 212, 273. 
Intricacy, 212, 213, 256. 
Invention, 130. 
Invisible edges, 67, 68, 160, 169. 

. lines, 33, 34, 144, 146, 160, 168, 181, 273. 
outlines, 67, 68. 
Ipsamboul, 120, Plate III. 
Ionic capitals, 235. 
Isis, 115. 
Isosceles triangle, 14, 16, 43, 52, 273. 



Isosceles triangular prism, 13, 273. 
Ivy, 150. 

Jacobsthal, E., 233. 

Jahn, Otto, 230. 

Japanese drawings, Plate XVIII., 251. 

ornament, no, 142, Plate VII. 
Joints, 165, 169, 170, 177-179* J 93> 2 5 6 - 
Jones, Owen, 137, 233. 

Joseph, 126. 
Judgment, 19, 97, 138, 198, 210, 234, 249. 
Jug, 208, 209. 

Kallimachos, 220. 

Karnak, Temple of, 11 7-1 19, 121. 

Keramos, 246. 

Kingsley, Charles, 234. 

Kite shape, 135, 136, 273. 

Knife, 243. 

Knox, T. W., 127, 234. 

Lake, 157. 

Lampshade, 49, 165, 186-189, 256. 
Language, 18, 19, 159, 233, 234, 256. 
Lap dovetail, 256. 

joint, 178, 179, 256. 

mitre, 256. 
Lau, Theodore, 230, 233. 
Leading colors, 153, 155. 

lines, 249. 
Leaf stalk, 273. 
Leaves, 1 48-1 51. 
Legs of compasses, 160. 
Lemon, 83. 
Length, 34, 273. 
Lepsius, C. R., 127. 
Level of the eye, 80, 94, 273. 
Light, 101, 102, 104, 160, 203, 256. 

and shade, 2, 87, 95, 101-104, 148, 150, 
160, 165, 192, 201-210, 221, 226, 248, 
256, 274. 



292 



INDEX. 



Line, Character of, 2, 52, 53, 74, 95, 97, in, 
185, 240, 249. 

Quality of, 24, 74, 83, 86, 92, 95, 97, 
in, 127, 140, 185, 198, 201, 240. 

of direction, 258-260. 

of the horizon, 258. 
Lines, 21, 261, 274. 

Centre, 33, 34, 51, 256. 

Construction, 33. 

Curved, 21. 

Dash, 33, 34, 51, 67, 68, 168, 181. 

Dimension, 33, 68, 69, 144-146, 160, 
168, 181, 256. 

Extension, 144-146, 168. 

Full, 256. 

Horizontal, 21. 

Invisible, 33, 34, 144, 146, 160, 168, 181. 

Perpendicular, 173-176. 

Section, 168, 180, 181. 

Straight, 23. 

Table, 98. 

Transferring, 33, 144-146, 179- 

Vertical, 21. 

Visible, 33, 34, 160, 168. 

Working, 33, 34, 168, 181, 256. 
Lloyd, W. W., 233. 
Longfellow, H. W., 151, 184, 246. 
Longfellow, W. P. P., 233. 
Lotus, 123-133, Plate VI., 160, 229, 235, 

237- 
palmette, 132, Plate VI., 160, 237. 

rosettes, 131, 132, Plate VI., 160. 

trefoil, 129, Plate VI., 134, 160. 
Lowell, James Russell, 192. 
Luxor, 117, 118, Plate IV. 
Lysicrates, Monument of, 222, 223, 225. 

Mahoney, Francis, 184. 
Making, 1, 2, 19, 31, 39, 50, 62, 274. 
Manual training, 1, 8, 39, 50, 62, 159, 161, 
179, 193, 256, 274. 



Map drawing, 160, 161. 

Margin, 275. 

Marginal lines, 275. 

Mariette Bey, 116. 

Maspero, G., 127. 

Mass, 104, 150, 201, 206, 209, 210, 249, 

256. 
Measurement on pencil, 76-79, 275. 
Measuring-points, 259. 
Mediation, 10, 237, 275. 
Mediaeval, 275. 
Memory, 152. 
Mental development, 19, 70, 152, 167, 241, 

242, 275. 
Metal point, 160. 
Method, 4, 5, 275. 
Method of study, 96, 98, 150, 180, 186, 190, 

202, 251. 
Metopes, 221. 

Middle distance, 87, 103, 160. 
lap-joint, 177, 256. 
tones, 209, 210, 250. 
Milkweed pods, 206. 
Miller, L. W., 261. 
Millet, Jean Francois, 184. 
Millingen, James, 233. 
Minerva, 218. 
Mitre joint, 178, 179. 
Modelling, 19, 275. 
Models, 2, 5-18, 31, 36-38, 43, 44, 62-67, 

80, Plate II., 93, 96, 97, 1 01- 1 04, 160, 

165, 167, 180, 181, 186, 190, 197, 204, 

251, 275. 
Modification of units, 134-140, 165, 275. 
Moore, Thomas, 191, 192. 
Moors, 275. 
Mortise, 169, 170, 177-179, 256. 

and tenon, 169, 170, 177-179, 256. 
Moscow, 184. 
Moses, 126. 
Motive of design, 106, 131, 275. 
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Mouldings, 226, 227. 

Mount Lycabettus, Plate XII., Olympus, 214, 

Parnassus, 214. 
Movement, 20, 23, 24, 44. 
Multi-symmetrical, 212. 

-symmetry, 132. 
Mummy, 126, 133. 

Natural branch, 165, 193, 194, 245, Plate 
XX. 
forms, 66, 72, Plate I., 91, Plate VIII., 
107, no, in, 148-15 1, 165, 205-210, 
239, 245, Plate XVIII., 249, 253, Plate 
XIX., 255, Plate XX , 275. 
growth, 31, 66, 72, Plate I., 91, Plate 
VIII., 107, no, in, 148, 151, 165, 
205-210, 239, 245, Plate XVIII., 249, 
253, Plate XIX., 255, Plate XX. 

Nature, 106-110, 134, 135, 140, 1 48-151, 225, 
239. 
of the work, 1, 2 

Nile, 112, 123, 124. 

Nike Apteros, 217, 225. 

Node, 275. 

Normal tones, 154. 

Norman zigzag, 275. 

Number, 159, 256, 275. 

Objpxt drawing, 257. 

Objects like the type forms, 6, 7, 10, n, 13- 

16, 18, 31, 49, 64, 67, Plate I., 91, 

100, 145, 204-210. 
Oblique, 276. 

prism, 12, 276. 
Oblong, 16, 276. 
Observation, 18, 71, 95, 97, 100, 104, 150, 

170, 179, 185, 198, 201, 242. 
Obtuse angle, 9, 10, 276. 

angled triangle, 16, 276. 
Octagon, 276. 
Olive, 154, 157. 276. 



Olympian games, 216. 

Optional exercises, 1, 152, 193, 254. 

Orange, 153, 154, I55» l 57* 276. 

-green, 157. 

-gray, 152. 

-violet, 157. 
Orthographic projection, 39, 261-264. 
Order, 106, 140, 212, 213, 251, 252, 256. 
Original arrangements, 141 -143, 249-252. 

design, 2, 31, 134-143* *49» 2 5 l - 
Ornament, 105-110, 152, 165, 211-240, 276. 
Osiris, 115. 

Outline, 6, 7, 67, 68, 277. 
Outside corner, 8, 277. 
Oval, 16, 277. 
Ovoid, 5, 13, 14, 37, 277. 
Ovolo, 226, 227, 256. 

Paints, 157. 
Palmette, 132, 133. 
Panathenaic processions, 218. 
Panels, 165. 
Paper-cutting, 20. 
Papyrus. 123-125. 
Parallel, 277. 

edges, 78-80. 

faces, 11. 

perspective, 259, 260. 
Parthenon, 216-220, 224, 225. 
Pasting, 20. 
Pattern, 50, 62, 186-189. 

-sheets, 39-42, 50, 62. 
Patterns, 39, 45, 48-50, 62, 186, 189, 277. 

Flat, 39, 45, 48, 49, 62, 278. 

Solid, 39, 48, 278. 
Pears, 85, 86. 
Pediment, 221. 
Pencil-holding, 20-23, 26, 44. 
Pencils, 20-22. 
Penrose, F. C, 233. 
Pentagon, 17, 277. 
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Perception, 18, 277. 

Perpendicular lines, 56, 57, 172-176, 278. 
Perrot, G., and Chipiez, C, 127, 233. 
Persian ornament, no, 112, 142, Plate VII. 

rose, 191, 214. 
Perspective, 75, 77, 257-264. 

diagram, 257. 
Petals, 278. 
Petiole, 278. 
Petiscus, A. H., 233. 
Pheidias, 220. 
Philae, 123, 124, Plate IV. 
Pictorial drawing, 75-105, 148-151, 161, 193- 

210, 244-249, 278. 
Picture drawings, 31, 75-105, 148-151, 161, 

165, 168, 193-210, 244-249. 
Picture plane, 257-261. 

writing, 121, 122. 
Piers, 124. 

Pigment colors, 153, 157, 158, 278. 
Pillars, 112, 118, 119, 122, 124, Plate IV., 

217, Plate XIII., 221, 223, 224. 
Placing a drawing, 95, 97, 147, 170, 198. 
models, 80-82, 97, 101, 102, 150. 
views, 36, 38, 39, 44, 167, 168. 
Plan, 262-264, 278. 
Plane face, 7, 10, 11. 
figure, 16, 17. 
of delineation, 258. 
Planes of projection, 261, 264. 
Plant growth, 31, 66, 72, Plate I., 91, Plate 

VIII., 107, 110, in, 148, 151, 165, 

205-210, 239, 245, Plate XVIII., 249, 

253, Plate XIX., 255, Plate XX., 278. 
Plato, 236. 
Plinth, 11, 278. 
Plutarch, 233. 
Poe, Edgar A., 184. 
Poems, 72, 89, 106, 116, 122, 131, 139, 148, 

151, 152, 183, 184, 191, 192, 231, 232, 

244, 246. 



Points, 261. 

Polychromatic ornament, 231, 232. 

Poole, W. F., 185. 

Portland vase, 73. 

Position, 20, 96. 

Pot-pourri, 190, 191. 

Potter's wheel, 71. 

Pottery, 71-73. 134, 230. 

Powdering, 142, Plate VII., 160. 

Practice, 21-25. 

Practice paper, 22, 49, 99. 

Prang Pattern Sheets, 1, 39-42, 50, 62. 

Prang Standard Colored Papers, 152, 1 54, 254. 

Primary colors, 153. 

Prism, 278. 

Equilateral triangular, 5, 13, 16, 37, 38, 
41, 67. 

Hexagonal, 16, 31, 42, 58, 62-65, I ^°- 

Isosceles triangular, 13. 

Oblique, 12. 

Right, 12. 

Right-angled triangular, 5, 12, 13, 36, 37. 

Square, 5, n, 12, 15, 31, 36, 40, 43, 44, 
58, 62, 64, Plate II., 93, 167, 263. 
Prisse d'Avennes, E., 127. 
Primary colors, 157. 
Principal object, 84, 86, 88. 
Problems, 53-59, 171-176, 187. 
Profiles, 70, 73, 279. 
Projection, 261-264. 
Proportion, 11, 13, 15, 19, 44, 62, 63, 70, 73, 

74* 76, 77> 78, 9°, 94. 133, 135. r 37» 
138-143, 152, 177, 185, 190-192, 196, 
212, 213, 220-222, 23^-237, 256, 279. 

Proportional division, 237. 

Propylae, 217, 220 

Ptolemy, 125. 

Purple, 279. 

Pylon, 116. 

Pyramid, 15, 37, 41, 43, 44, 205, 264, 279. 

Pyramids, 114, 115. 
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Quadrant, 279. 

Quadrilateral, 279. 

Quadrisect, 279. 

Quality of line, 24, 74, 83, 86, 92, 95, 97, 

in, 127, 140, 185, 198, 201, 240. 
Quatrefoil, 134, 138, 279. 

R AC 1 net, A., 233. 
Radial designs, 229, 237-239, 279. 
Radiation, 132, 133, 140, 225, 237, 240, 279. 
Radii, 160, 279. 
Radius, 47, 160, 171, 279. 
Rameses II., 119, 120, 122. 
Rawlinson, George, 127. 
Receding edge, 79, 80, 199, 279. 
Rectangle, 279. 

Rectangular object, 98, 197, 198, 202, 203. 
forms, 78-80, 98, 197, 198, 202, 203, 
279. 

Red, I53-I57. 279- 
-gray, 152. 
-orange, 153-155. 
-violet, 153-155. 
Relation, 19 

Renaissance ornament, 1 10, 279. 
Rendering, 3, 4, 86-88, 92, no, n 1, 149, 
150, 196, 199-201, 208, 210, 244, 248, 
256, 279. 
Repetition, 212, 279. 
Alternate, 212. 
Simple, 212. 
around a centre, 212. 
on a straight line, 212. 
to cover a surface, 212. 
Repose, 84, 85, 87, 132, 137, 139, 212, 252, 

256, 279. 
Representation, 3, 4, 26, 27, 31, 75-105, in, 
144, 165, 168, 190, 193-21 1, 244-249, 
254, 280. 
Reversed curves, 280. 
Review, 43, 144-152, 171, 193, 241-254. 



Reynolds, Sir Joshua, 130, 151. 
Rhomboid, 17, 135, 280. 
Rhombus, 280. 

Rhythm, 122, 141, 212, 256, 280. 
Right angle, 9, 10, 280. 
Right-angled triangle, 16, 280. 

triangular prism, 5, 12, 13, 36, 37, 280. 
Right prism, 12, 280. 
Rim, 183. 
Rims, 90, 92. 
Riser, 197, 256, 280. 
Robinson, Edward, 233. 
Roman ornament, no, 112, 280. 
Roman style, no, 280. 
Romanesque ornament, no, 280. 
Romans, 191. 
Rose, 191, 192. 
Rose jar, 165, 190, 192. 
Rosellini, I., 127. 
Rosette, 106, 131-133, 135, 139, 140, 141, 

156, 158, 226, 280. 
Rosetta stone, 125. 
Round face, 7, 280. 
Rounding face, 10, 280. 
Row, 280. 
Rule, 45, 47. 

Ruskin, John, 148, 236, 239. 
Russet, 154, 157, 280. 

Saracenic ornament, no, 156. 
Scale, Drawing to, 177, 179. 
Scalene triangle, 16, 280. 

> 

Scales of color, 154, 280. 

Scarab, 122, 123, 126, 132. 

Scarabaeus, 122, 123, 126, 132. 

Schiller, J. C. F. von, 184. 

School method of placing views, 38, 39, 261, 

262. 
Science, 159, 161, 256. 
Scroll, 132, 225, 238. 
Secant union, 138, 280. 
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Secondary colors, 153, 280. 

object, 84, 86, 88. 
Sectional views, 33-35, 180-183, *&$• 256, 

264, 280. 
Section, 33-35, 180-183, 185, 256, 264. 
Seed-vessels, 206-209. 
Seeing, 75, 98. 
Selection, 82-84, 97» 100. 127, 133, 149, 190, 

202-204, 210, 234, 248, 249. 
Semicircle, 16, 48, 58, 59, 61, 280. 
Semi-diameter, 280. 
Seti I., 119, 121, 122. 
Shade, 101, 102-104, 148-15 1, 154, 203-210, 

256, 280. 
Shades, 152, 280. 
Shadow, 101-104, 148-15 1, 203, 204, 206, 

207-210, 256, 280. 
Shafts, 124, 125, 224, 225. 
Shape, 6, 280. 
Sharp corner, 9, 280. 
Shop method, 38, 39. 
Side view, 33, 38, 39, 65, 167, 169, 170, 178, 

179, 280. 
Silver-rod, 207, 208. 

Simplicity, 138-140, 206, 221, 222, 248, 280. 
Single arrangement, 134. 
Size, 19, 76, 280. 
Sketches, 99, 100, 193, 256, 280. 
Slant height, 256. 
Solar disk, 122. 

spectrum, 153, 280. 
Solid corner, 8, 280. 
pattern, 48, 280. 
Solids, 262. 

Sources of ornament, 106. 
Sound bow, 183. 
Sphere, 5-14, 36, 67, 76, Plate II., 101-104, 

280. 
Spheric face, 7. 
Spherical, 6. 
Spheroid, 280. 



Spheroidal, 6. 

Spiral, 281. 

Spire, 281. 

Spirit of the work, 44, 52, 66, 71-73, 98, 129, 

196, 201, 202, 206-210, 244-246. 
Square, 6-8, 16, 134, 176, 281. 
corner, 9. 
plinth, 41. 
prism, 5, 11, 12, 15, 31, 36, 40, 43. 44, 

58, 62, 64, Plate II., 93, 167, 263. 
pyramid, 15, 37, 41, 43* 44. 205, 264. 
Stability, 132,136-138, 205, 212, 256, 281. 
Standard colors, 154, 156, 281. 
Station point, 258. 
Stem, 281. 

Steps, 145, 146, 165, 197, 198, 256. 
Stipules, 281. 

Straight edges, 6, 7, 15, 281. 
Straight lines, 23. 
Strength, 136, 137. 
Studies, 193, 256. 
Study, 98. 

by the pupils, 190, 202. 
Style, 248. 

Styles of ornament, no, 281. 
Subordination, 84, 86, 88, 103, 150, 252, 281. 
Subtilety, 213. 
Suggestiveness, 150. 
Surface, 6, 261, 281. 

design, 106, Plate VI., 134, 141-143, 

Plate VII., 251, 252. 
covering, 106, 132, Plate VI., 141-143, 

Plate VII., 156, 158, 160, 251, 

252. 
Symbolism, 67, 124, 127, 160, 225, 281. 
Symmetry, 106, 109, no, 132-136, 138, 141, 

212, 249, 256, 281. 

T square, 53. 
Table, 98. 

line, 83, 87, 168, 281. 
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Tablet, 281. 

Tangential union, 137, 138, 148, 213, 237, 

238, 240, 282. 
Tea-jars, 190. 
Technical terms, 18. 
Technique, 103. 
Tenon, 169, 170, 177-179- 
Tertiaries, 153, 282. 
Texture, 92, 150, 203, 208, 249 
Thebes, 117. 

Theoretic perspective, 257-264. 
Theseion, 221, 222. 
Theseus, Temple of, 221, 222. 
Thickness, 34, 282. 
Thomas, Edith, 207, 208. 
Thought, 5, 18, 19, 56, 73, 183, 188. 
Thistle-Down, 207. 
Tints, 152, 154, 156, 282. 
Title, 248, 282. 
Tones, 154-156, 282. 
Tongue, 183. 

Top view, 14, 15, 33, 35, 36, 38, 39, 43« 44. 
49, 51, 52, 66, I45-H7. 167, 169, 170, 
178, 179, 283. 
Torus, 227. 
Touch, 282. 

Tower of the Winds, 225. 
Transferring lines, 33, 144-146, 179, 282. 
Transparent plane, 258. 
Trapezoid, 17, 282. 
Trapezium, 17. 282. 
Tread, 197, 256, 282. 
Treatment, 200, 201, 256. 
Trefoil, 129, 160, 282. 
Triangle, 282. 

Acute-angled, 16, 282. 

Equilateral, 16, 172, 282. 

Isosceles, 16, 282. 

Obtuse-angled, 16, 282. 

Right-angled, 16, 282. 

Scalene, 16, 282. 



Triangular prism, 5, 12, 13, 16, 36-38, 41, 

67, 282. 
Triface corner, 9, 282. 
Triglyphs, 221. 
Trisection, 282. 
Truth, 195, 198. 
Try square, 256. 
Turned, 7, 282. 
Type figures, 134, 135. 

forms, 1, 18, 66, 204, 205. 

Unit, 282. 

of design, 31, 106, 134, 140, 235-238. 
Unity, 84, 87, 140, 141, 282. 

Values, 88, 102. 

Vanishing-points, 80, 94, 96, 97, 258. 

Variety, 84, 85, 87, 135, 137, 282. 

Vase form, 5, 31, 37, 7°~74» 2 °5» 282 - 

Vases, 71-74, 124, 230, Plate XVII., 231, 256. 

Veins, 282. 

Venation, 283. 

Vermilion, 157, 283. 

Vertex, 15, 48, 283. 

Vertical edges, 7, 283. 

faces, 7, 271. 

lines, 21, 274. 

plane, 258. 
View, 33-39, 283. 

Back, 53, 

Bottom, 15, 33, 39. 

End, 33. 38, 39, 66. 

Face, 33. 

Front, 33, 35, 36, 39, 43, 44, 49, 51, 52, 
64-66, 145, 146, 167, 169, 170, 178, 
179, 182, 183, 185-189. 

Geometric, 32-36, 43» 44. 49» 5 1 * 5 2 » 6 4- 
66, 75, 144-147. 167, 169, 170, 178, 
179, 182, 183, 185-189, 241, 243, 256. 

Placing, 36, 38, 39, 44, 167, 168. 

Sectional, 33, 35, 180-183, 185. 
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View, Side, 33, 38, 39, 65, 167, 169, 170, 1 Wave scroll, 227, 256. 



178, 179- 



Weaving, 141. 



Top, 14, 15, 33, 35, 36, 38, 39, 43, 44, ' White, J. S., 127, 234. 



49, 51,52, 66, 145-147, 167, 169, 170, 

178, 179- 
Violet, 153, 283. 

-gray, 254. 

-green, 157. 
Visible lines, 33, 34, 160, 168, 283. 
Volute, 130, 225, 237. 

Ware, William K., 261. 
Wash, 158, 283. 
Waste basket, 199. 
Water colors, 157, 158. 



Width, 34, 283. 
Wilkinson, Sir Gardner, 127. 
Winged globe, 122. 

Working drawings, 31-33, 53, 61. 68,69, *44- 
146, 165, 166, 177, 179. 196, 242, 
283. 
lines, 33, 34, 1 68, 181, 256, 283. 

Yellow, 153-157, 283. 
-gray, 152. 
-green, 153, 155. 
-orange, 153-155- 
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